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The First Multt-fiinction Card for the Real World 


Mr, Chips™ Brings Our 
IBM® PC To Life^^ 
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At Reedy Robotronic Productions, bringing ideas to life is a 
way of business. With an IBM PC and Mr. Chips, the new multi¬ 
function card from Orange Micro, complex robotic machines 
virtually come alive. 

“Mr. Chips provides the link between our IBM PC and the 
devices we use to develop our applications,” says Jim Reedy, 
Vice President. “With an on-board interface that accepts 
direct digital timing data and a port for the measurement of 
variable resistive inputs, Mr. Chips allows us to program our 
robots to become top performers—animated characters that 
sing and dance in precisely synchronized sound and motion.” 

It’s Possible Because Mr. Chips is No Ordinary Multi- 
Function Card. You can now open up a whole new world of 
applications with these innovative Mr. Chips features: 

• Real World Interface*: Using an Intel® 8255 Programmable 
Peripheral Interface, this fully addressable twelve bit port 
provides an eight bit bidirectional TTL bus and four bits of 
programmable output. 

• Dual Game Port*: Besides serving as a standard game pad¬ 
dle interface, this unique port also permits monitoring of four 
variable resistive inputs (up to 100K Ohms each) and four 
digital Inputs. Combined with the Real World features, you 
can also interface your PC to many popular general purpose 
instruments. 

• BSR^^ AC Line Controller*: This interface will send coded 
ultrasonic signals to your BSR X-10 unit, allowing control of 
up to 16 AC devices. It can also be set up for responses to 


Real World Interface input or data from the clock/calendar to 
provide a complete control system. 

And of course Mr. Chips also provides the features you expect 
on any quality multi-function card. Like memory expandable 
from 64K to 256K, a clock/calendar to keep track of time and 
date, and a parallel and serial port for communication with 
peripheral devices. Also included is Chipdlsk^^ software for 
configuring your PC’s memory into a RAM Disk for efficient 
program execution and a Print Spooler for printer buffering. 

These standard features provide everything you need to put 
your PC to work. Whether you’re developing laboratory, engi¬ 
neering or home control applications, or even timing the beat 
of Barney the Bear’s drum roll, Mr. Chips provides the capabili¬ 
ties you need at a remarkably low price. See your dealer today, 
or call Orange Micro for one near you. Mr. Chips, the multi¬ 
function card that puts real world power in your PC. 

* Cables available separately. 

Distributor/Dealer inquiries welcome 

^Orange fTlicrd 

1400 N. Lakeview Ave., Anaheim, CA 92807 
(714) 779-2772 TELEX: 183511 CSMA 

© Orange Micro, Inc., 1984 

BSR is a registered trademark of the BSR Corporation 

IBM is a registered trademark of International Business Machines Corporation 




The multi user data base management system 
that puts mainframe power in your micro. 


ZIM is a fully integrated fourth generation application 
development language that Is loaded with these features 
and more. 

• POST RELATIONAL 

— Entity Relationship Model 

— Powerful extension of Relational Model 

• REPORT WRITER 

— Unlimited break levels, summary/ WKKf fi 

detail reports, output to disk, ^ 

printer, terminals / ^ 

• FORMS PAINTER AND MANAGER _ 

— Menus, data entry, data display 

— Box fields 

— Old field value recall 

• DATA DICTIONARY 

• COMPILER • PROGRAMMING LANGUAGE 

• APPLICATION COMPLEXITY SUBJECT 
ONLY TO HARDWARE LIMITATIONS 

• UNLIMITED FILE RELATIONS 

— One to one 

— One to many 

— Many to many 

— Unrelated 


• RETRIEVAL STRATEGY OPTIMIZER 
— Automatic use of 8087 chip (if available) 
• APPLICATIONS PORTABILITY 
# MULTI-USER 
— Full transaction processing control 
• C LANGUAGE INTERFACE 
• QUALITY PRODUCT SUPPORT 

Zim is a mainframe data base 
management system that runs on 
micro-computers. If you want 
mainframe power, speed, flexibility and 
freedom from arbitrary 
limitations ail at 
a micro price, talk to 
us about an evaluation system. 


The Information Interface 


Zt^NTHE 


Dealer inquiries are welcome. 


INFORMATION INC 


1 785 Woodward Drive 
Ottawa, Ontario K2C 0R1 
(613)727-1397 
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B-tree file 
languages. 


Btrieve and Xtrieve. 
access for all your programming 
With the query tool your users 
demand. 


Introducing a powerful data base combination for PC 
application developers. Btrieve™, the most sophisticat¬ 
ed file access method for your IBM™ PC. In single user 
and network versions. And Xtrieve™, a new menu- 
driven query tool that gives you—and your users—fast 
access to information. 

Btrieve: for professional programmers* Btrieve pro¬ 
vides fast, flexible file management for all your applica¬ 
tion development. All your programming 
languages—BASIC, Pascal, ^bol, C. With multikey 
access to records. Automatic file recovery. Unlimited 
records per file. Duplicate, modifiable, and segmented 
keys. Variable cache buffer. 

Better applications faster* Based on the b-tree file 
indexing system, Btrieve provides optimal file manage¬ 
ment and eliminates writing file management routines. 
So you can develop better applications faster. 

Xtrieve: easy window interface* The ideal comple¬ 
ment to Btrieve, Xtrieve is the non-programmer’s inter¬ 


face. Xtrieve’s full relational capabilities let users define 
a virtual table of data from multiple files. Then Xtrieve 
speeds them through query building with a series of 
easy-to-follow windows. 

No command language* Xtrieve is completely menu- 
driven, so there’s no need to memorize command lan¬ 
guage. Or special syntax. Everything you need is on 
the screen. You and your users can perform unlimited 
queries—and get answers fast. 

Xtrieve features a full range of restriction criteria. 
Online help messages. Automatic maintenance of in¬ 
formation order by multiple indexes. And interfaces to 
access information from Lotus 1-2-3™ and dBase II® 
files. 

Network capabilities* Network versions of Btrieve 
and Xtrieve allow data sharing in the most popular PC 
networks — PCnet™, NetWare™, EtherSeries™, Mul- 
tiLink™, and OmniNet™. 

For more information or to order, call or write: 


SoftCraft Inc. 

P.O.Box 9802 #590 Austin, Texas 78766 (512)346-8380 

Suggested retaU prices: Btrieve, $245; Xtrieve, $195. Btrieve/N (net- Btrieve and Xtrieve, IBM, 1-2-3, dBase II, PCnet, NetWare, EtherSeries, MultiLink, 

work), $595; Xtrieve/N, $395. Dealer inquiries welcome. Btrieve re^ OmniNet, and MS are trademarks of SoftCraft Inc., International Business 

quires PC-DOS or MS™-DOS l.X or 2.X; Xtrieve, PC-DOS or Machines I^tusDevel^ment &rp., AshtonTate, Orchid Technology, Novell Data 

Y Systems, 3Com Corp., Davong Systems Inc., Corvus Systems, and MicroSort Inc. 
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The Controller 

Controls Power, Peripherals, Spikes, and Glitches. 


Power Control™ protects 
computer circuitry and data 
stored in memory against the 
damage voltage spikes can 
cause. 

Puts on/off control of your 
computer, terminal, printer, and 
more at your fingertips in a slim 
panel unit sized to fit underneath 
your computer terminal. 

Contains a master switch (to 
turn your computer, terminal, 
printer, a modem or a lamp on 
or off at the same time) and 
three additional switches to 
turn peripherals on or off in any 
order you desire. 

Power Control 1,2& 3 protect 
against voltage spikes caused by 
turning on and off of: air 
conditioners • power tools • 
furnaces • electrostatic copy 
machines • computer disk 
drives • appliances • hairdryers 

Overvoltages in power lines 
(caused when utilities switch 
lines during peak usage hours). 
Undervoltages in power lines 
(occur as surge following 
blackouts and brownouts). 
Lightning strikes (direct hits 
and strikes several miles away). 
Overloads, short circuits or 
grounding of circuit. 


Power Control 2& 3 also protect 
against noise interference 
(unwanted electrical signals) 
picked up and transmitted by 
power lines, power supply cords, 
and noise generated by static 
electricity. Sources of noise 
interference are: Fluorescent 
lights • Wiring receptacles, 
plugs, sockets • Radio 
transmission • Television 
transmission • Sunspot activity 
• Operating computers, 
machines • Automotive ignition 
systems • and the same causes 
of electrical spikes listed at left. 

J Relax Technology, i 

3 To order, phone: 415/471-6112 or mail k 

SS • to: 3101 Whipple Rd., #25, Union City, 3 
CA 94587.*Calif Residents add J 

applicable sales tax. Prices include % 
^ shipping. ^ 

I □ Power Control 1: $69.95* ^ 
2 □ Power Control 2: $89.95* ! 

S * 10 amp circuit breaker. RFl noise 

filtering. lEC power connector. J 

2 □ Power Control 3: $129.95* S 

J Cross suppression between all 4 outlets. J 
^ Illuminated switches. 3-stage RFIfilter. S 

5 □ Check for $ enclosed. S 

% □ VISA □ MasterCard S 

S Card# 2 

5 Exp. Date Bank # 8 

Name 3 

Address K 

City St. Zip k 

S Signature k 



Eliminates reaching 
over, behind and 
around devices to 
turn them on or off. 


Master 
switch turns 


peripherals 
on or off at 
same time. 


Less than 
2” high. 


16” width, 10” depth 
allows placement under 
terminal for 
fingertip control. 


Additional switches 
give individual 
control over 
peripherals. 


Organizes 
power wires. 
4 cords in- 
1 cord out. 


® Relax Technology. The company that works so you can relax and get down to business. 
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DIRECTIONS 


WILL FASTIE 


ATtention to Detail 

IBM listened. Then it built the PC/AT 


I have a habit of being disap¬ 
pointed by IBM’s new machine 
announcements. Excited as I was 
about the PC, I moaned and 
groaned about the keyboard. The 
PC/XT failed to deliver an effective 
(and at first, bug-free) back-up 
scheme. The PQr. . . well, key¬ 
board woes again. Then there’s the 
Portable... oh, and the Cluster. 

I was certainly not untouched 
by the eight-month speculation 
campaign about the AT waged by 
the press. My expectations were 
suitably high, and I had formed my 
own idea about how the AT would 
look. It was no surprise to discover 
I was wrong, and no surprise to ’ 
find myself disappointed. 

That was two months ago. To¬ 
day, after an almost unabated 
stream of product announcements 
by IBM, I still have a couple of 
bones to pick, but I am impressed 
overall. In fact, we’re all quite im¬ 
pressed. That’s why this issue of PC 
Tech Journal is almost entirely de¬ 
voted to IBM’s new PC entry. 

THE DISAPPOINTMENTS 

Let’s get the bad news out of the 
way first. There is a severe, nagging 
annoyance; a flaw; and a problem 
that has recently been solved. 

The annoyance is the lack of 
good back-up capability. It is partic¬ 
ularly irritating that this is the sec¬ 
ond time—first with the XT, and 
now the AT. To be sure, backing up 
20MB to 18 high-density diskettes is 
a little better than 10MB to 30 


DSDD diskettes, but what we need 
is what Mountain Computer so 
quickly announced for the AT (and 
which we review on page 150): a 
tape back-up unit that does the job 
in six minutes without user inter¬ 
vention. Compaq has the right idea 
with its DeskPro + series. Where 
are you, IBM? 

The flaw is the keyboard. I 
know what you’re thinking: “What!? 
Again? Hey, Will, I thought it was 
fixed!?” Yeah, me too. Well, actually, 
it was fixed. IBM really did listen, 
and all the gripes everyone made 
about the original keyboard have 
been redressed. There are shift key 
indicators. The major keys are big 
and where they belong. There are 
some other less noticeable im¬ 
provements. There is even a new 
key, “SysReq,” that makes me think 
the AT is a 360 in disguise. But, 
after fixing all the problems, IBM 
went and moved the Esc key from 
the position where I have expected 
it for the last 14 years to a place in 
which I have never seen it before. I 
have already begun work on a de¬ 
vice driver that remaps it back; 
thank goodness the keys pop off. 

The solved problem was also 
the source of my greatest initial dis¬ 
appointment: no new graphics stan¬ 
dard. But a month later, IBM an¬ 
nounced two graphics subsystems, 
both of which I consider good, al¬ 
beit somewhat expensive. Now the 
AT can be configured from the low 
end with an IBM monochrome sys¬ 
tem to the high end with the Pro¬ 


fessional Graphics subsystem, turn¬ 
ing an AT into a graphics worksta¬ 
tion of a caliber previously available 
only in dedicated graphics systems. 

I may quibble over prices and spec¬ 
ifications, but IBM has delivered a 
comprehensive answer, including 
software. 

THArsrr 

Other than that, I think the PC/AT is 
a superb machine. What I am most 
impressed by, however, is IBM’s at¬ 
tention to detail. 

It shows up everywhere. For 
example, the nameplate on the 
front of the system unit swivels so 
that the IBM logo can be oriented 
properly when the machine is 
mounted in IBM’s floor stand. Triv¬ 
ial perhaps, but just think about all 
the work that goes into making 
such a simple concept manufactur¬ 
able. 

There are more important ex¬ 
amples. The dual bus, enabling the 
AT to use both the new, 16-bit 
adapters as well as the older PC 
boards, was not a trivial task. We 
have plugged a variety of PC boards 
into the AT, and all have worked. 
IBM even announced the machine 
with the PC’s two display adapters 
as the only way to connect a moni¬ 
tor! That dual bus was harder to 
build than a single, l6-bit bus, but 
it was necessary for compatibility. 
IBM bit the bullet. 

The AT’s BIOS is full of care 
and attention. Through it, IBM has 
given us tremendous compatibility 
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with prior members of the family 
and has made the AT a full-fledged, 
if somewhat more sophisticated, 
sibling. The hardware architecture 
of the machine also supports PC 
compatibility, as does the new ver¬ 
sion of IBM DOS. Taking the AT out 
for its first spin was actually kind of 
routine: most of the PC-DOS soft¬ 
ware we tried to run, did run. 

Those packages that did not run are 
known to disobey PC and DOS 
rules in the extreme. 

FASTER THAN A SPEEDING XT 

The AT brings a new attribute to 
the PC family: speed. 

I’m used to minicomputers— 
and pretty spiffy ones at that. I have 
always thought the XT was a bit 
sluggish, especially when executing 
batch (.BAT) files. A lot can be 
done with batch files (on my mini 
we performed minor miracles with 
them), but they are so painfully 
slow that small, simple ones are 
more typical. Not so on the AT. 

With a processor that’s at least twice 
as fast and a disk (and this is the 
significant point) that’s about three 
times as quick as the XT’s, batch 
files hum right along. 

Batch files are a subtle bench¬ 
mark, but they illustrate one of the 
AT’s most important strengths: im¬ 
proved disk performance. Fast disk 
I/O is vital if the machine is to be 
used as a file server in a network 
or the engine in a multiterminal 
system. Once the 80286 is fully ex¬ 
ploited by a multiuser system, good 
disk performance is necessary for 
efficient handling of swapping and 
virtual memory management. 

We have prepared a benchmark 
report (page 108), using the same 
measurements we have used be¬ 
fore. Our mixed results indicate we 
have more to learn about the na¬ 
ture of the new machine. Programs 
written with the 8086 in mind, as 
opposed to those written in 8080- 
style or otherwise removed from 
the native machine, run very fast. 
The program editor and word pro¬ 


cessor I use, both of which live in 
the DOS/8086 environment, run so 
fast that the hello screens vanish 
before they can be read. The word 
processor is overlaid, but that pen¬ 
alty has also vanished. 

No, the AT is not the quickest 
80286 box around. IBM decided 
upon a conservative 6MHz clock 
(although it did mount the crystal 
in a socket), leaving the speed of 
the machine in the same ballpark 
with many of the other 16-bit, 8086 
machines already announced by 
other vendors. Several smaller com¬ 
panies build boxes around the 86 
that make an AT look sick. Nonethe¬ 
less, the AT represents a strong step 
forward in the performance area 
and will address the needs of many 
users for whom the XT may have 
been only marginally useful. 

DOS 

Attention to detail is also the hall¬ 
mark of the new version of IBM 
DOS 3.0. Julie Anderson’s report 
(page 74) gives the details, but a 
few examples make the point. 

An annoyance of DOS when 
used on an XT, and when a com¬ 
plex directory structure is used, has 
been the inability to run a program 
that lived in another directory. A 
partial solution has been the PATH 
command, which allows COM- 
MAND.COM to look in a number of 
other directories for the program. 
What’s been irritating is that a com¬ 
mand like A:FORMAT works, while 
C:/DOS/FORMAT does not. With 
DOS 3.0 they both work, another 
subtle but important improvement. 

Another problem has been that 
programs living in subdirectories 
could not find their ancillary^ files if 
they were invoked from another 
directory. This has meant that pro¬ 
grams needed to be executed from 
their own working directory and 
that data files, such as spreadsheets, 
often needed to be in the same di¬ 
rectory or on a diskette. I am aware 
of only three programs for the PC 
that solve this problem: WordPer¬ 


fect, Nutshell, and PC/Focus. Now 
DOS 3.0 includes a mechanism so 
that programs can determine from 
whence they are executing and thus 
find needed files. That means the 
data files can be in a more appro¬ 
priate directory. Subtle again, but 
important for improved usability. 

One more. DOS 3.0 can create 
a file with a unique name. The ca¬ 
pability, which is easy to design and 
build, is of vital importance to net¬ 
work and multiuser applications. It 
is also one of a set of DOS func¬ 
tions that, for the first time, clearly 
show the bridge to UNIX. 

THE NETWORK 

Things are really starting to come 
together now, folks. 

Susan Glinert-Cole provides 
our first look at the IBM PC Net¬ 
work (page 90), and we will have 
more to come in forthcoming is¬ 
sues—as soon as we can get our 
hands on the hardware. For now, 
just remember that we finally have 
an IBM endorsement of LAN, that 
we thus have a standard, and that 
the market is about to open up for 
the first time. Try to keep your feet 
firmly on the ground. 

LOOK OUT! 

What we have here is a very com¬ 
petent, very^ impressive, new com¬ 
puter. We know it’s a hot desktop 
machine. We know it’s a fast XT. We 
know it will be used as a network 
server. We know it’s an IBM. 

Tom Hoffmann herein (page 
40) reveals some of what we have 
found inside the machine—^features 
that point to good planning and 
more to come. Things such as sup¬ 
port for a 100MB fixed disk. Bigger 
graphics memory. And more. 

A lot remains to be learned 
about the AT and what we will do 
with it. But what that means is sim¬ 
ple. Clearly, the AT is IBM’s small 
computer of the future, and it can 
and will take us beyond our current 
horizons to new limits of productiv¬ 
ity and creativity. l""— l 
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WHY DEBUG YOUR PROGRAM IN 
ASSEMBLY LANGUAGE WHEN 
YOU WROTE IT IN 
ONE OF THESE... 


ATRON Announces 
Source Level Software 
Debugging 

Without source level debugging, the 
programmer must spend time mentally 
making translations between assembly 
language and the C, PASCAL, or 
FORTRAN source code in which the 
program was written. These tedious 
translations burn up valuable time 
which should be spent making critical 
product schedules. The low level hex 
and symbolic debuggers available 
today are superceded by ATRON’S 
solution — Source Probe. 




HOW TO SINGLE STEP YOUR 
SOURCE CODE AND KEEP 
CRITICAL DATA IN VIEW 

With Source Probe, you can step your 
program by source code statements. 
While stepping, a window which you 
define can display critical high level 
data structures in your program. The 
next several source code statements 
are also displayed to give you a pre¬ 
view of what the program will do 

HOW TO DISPLAY DATA IN 
MEANINGFUL FORMATS 

Why look at program data in hex when 
you defined it to be another data type 
in your program. Source Probe pro¬ 
vides a formated print statement to 
make the display of your variables 
look like something you would 
recognize. You can specify data 
symbolically too. 

FIND A BUG - FIX IT RIGHT 
NOW 

Source Probe provides an on-line 
text editor to allow you to log program 
corrections as you find them while 
debugging. With on-line display and 
editing of source files, the time lost 
printing and looking through program 
listings 
can be 
elimina¬ 
ted. 


A 

SNAP SHOT 
OF REAL TIME 
PROGRAM EXECUTION - 
BY SOURCE CODE ! 

When Source Probe is running on 
ATRON’S PC PROBE hardware, the 
real time execution of the program is 
saved. You can then view your source 
code as it executed in real time — 
including all the changes the program 
made to your data variables. 

HOW TO 

FIND A BUG WHICH 
OVERWRITES MEMORY 

When running on PC PROBE, the 
Source Probe can trap a bug which 
overwrites a memory location. 

Because complex pointers are 
normally used in high level language 
programming, this bug occurs fre¬ 
quently and is very difficult to find. 




BULLET PROOF 
DEBUGGER 

What good is a debugger that can be 
wiped out by an undebugged pro¬ 
gram? With Source Probe running on 
PC PROBE, the software is write 
protected and cannot be changed. 

ATRON PROVIDES THE 
DEBUGGING TOOLS WHICH 
FIT YOUR PROBLEM 

PC PROBE — A hardware aid 

. to symbolic 
software debugging 

SOFTWARE PROBE - A symbolic 
debugger, runs 
without PC PROBE 

SOURCE PROBE — A source level 
debugger, versions run with 
or without PC PROBE 

PERFORMANCE AND 
TIMING ANALYZER — For finding 
where your program 
spends its time 

WE HAVE HUNDREDS OF 
HAPPY CUSTOMERS 

ATRON produced the first symbolic 
debugger for the PC and the first 
hardware aided debugging tool — PC 
PROBE. We have hundreds of happy 
customers who have made their 
schedules because of ATRON 
debugging tools. Why waste more 
time — call us today! 



20665 FOURTH STREET 


a debugging company 

SARATOGA, CA 95070 • (408) 741-5900 
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Tkim Your IBM PC Into 
A Development System 


Now Kontron offers software 
development tools, in-circuit 
emulators, and logic analyzers 
to make your IBM PC an inte¬ 
gral part of a universal develop¬ 
ment system. 

With the Kontron approach, 
you choose from personality 
modules for over thirty 8- and 
16-bit microprocessors, for 
the device that’s best for your 
project —not the one that hap¬ 
pens to work with your machine. 

You also avoid having to learn 
all the eccentricities of a new 
machine. 

You get a system that’s net- 
workable via Ethernet to other 


Kontron development systems 
and to DEC minicomputers. 

And you save thousands of 
dollars. 

With Kontron’s help, the PC 
on your desk can be a lot 
more powerful than you ever 
imagined. Kontron software 
tools include “C” and PASCAL 
high-level languages, plus 
assemblers, linkers and high- 
powered utilities. The in-circuit 
emulators feature full-speed 
execution, hardware break¬ 


points, memory mapping and 
interrupt control, and the logic 
analyzers provide 64 channels, 
with a 100 MHz sample rate 
and 8K samples. 


For more information, contact 

Kontron Electronics Inc., 

630 Price Avenue, Redwood City, 
CA 94063, 800/227-8834 
(415/361-1012 in California); 

D-8057 Eching/Munich, West 
Germany, Breslauer Str. 2, 

089/3 1901-0. 


ADVANCED | WJ KONTRON 
ELECTRONIC !•: 4 sSyJSJ-ESyFt 


INSTRUMENTATION 


ELECTRONICS 
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Introducing the Hercules”Graphics Card 
for the technical user. 


OK. We confess. The 
Hercules Graphics Card in 
the picture above isn’t a 
special version for the tech¬ 
nical user. 

In fact, it’s exactly 
the same as the standard 
Hercules Graphics Card 
running programs like 1-2-3™ 
and Symphony™ in more 
than 100,000 IBM® PCs. 

We just wanted to make 
the point that the Hercules 
Graphics Card is not only 
big with business users—it’s 
also the most popular high 
resolution graphics card for 
the technical user. 

Why? We run more 
software than anyone else. 

The Hercules Graphics 
Card is supported by more 
technical software than any 
other hi-res graphics card. 

There are word proc¬ 
essors that 
can produce 
publication 
quality documents with 
mathematical formulas. 

There are programs 
that enable your PC to 
emulate a graphics terminal 




and run mainframe graphics 
software. 

There are toolkits of 
graphics utilities that can be 
linked to popular program¬ 
ming languages. 

There are CAD pro¬ 
grams that can provide 
features normally associated 
with $50,000 systems. 

And we supply free 
software with 
each card to do 
hi-res graphics 
with the PC’s 
BASIC. No one else does. 

Hardware that set the 
high performance standard. 

A^en we introduced the 
Hercules Graphics Card in 
August, 1982, it set the 
standard for high resolution 
graphics on the PC. 

But we didn’t stop there. 
In the past two years, we’ve 
continually refined the 
original design. 

Tbday’s Graphics Card 
gives you two graphics 
pages, each with a resolu¬ 
tion of 720h X 348v, and a 
parallel printer port- 
standard. 


A 2K static RAM buffer 
elegantly eliminates scrolling 
flicker. And our exclusive 
safety switch helps prevent 
damage to your monitor. 

Convinced? Good. Now, 
how about a little color? 

Should you want IBM 
compatible 
color graphics 
for your sys¬ 
tem, then the 
new Hercules Color Card is 
the smart way to go. 

It gives you a parallel 
printer port and a size small 
enough to fit in one of the 
XT’s or Portable’s short slots. 

And both Hercules 
cards are compatible with 
the new AT™ and backed by 
our two year warranty. 



Call 800255-5550 Ext. 
403 for the name of the 
Hercules dealer nearest you 
and we’ll rush you a free info 
kit. See why the company 
that made the first graphics 
card for the IBM PC still 
makes the best. 


Hercules. 

We’re strong on graphics. 


Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Tfelex: 754063 Trademarks/Owners: Hercules/Hercules Computer Tfechnology, 1-2-3, 
Symphony/Lotus Development; IBM, AT/Intemational Business Machines 
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Remember the magic you 
expected when you first purchased 
a PC? 

It's here. 

dBASE in™ is the most power¬ 
ful database management system 
ever created for 16-bit 
microcomputers. It puUs 
every ounce of energy 
out of your PC and puts 
it to work. 

On top of that, it's 
fast and it's easy. 

You've never seen 
anything like it. 

dBASE in can handle over a billion 
records per file, limited only by your com¬ 
puter system. You can have up to ten files 
open, for sophisticated applications pro¬ 
grams. 

When you have two related files, infor¬ 
mation in one can be accessed based upon 
data in the other. 

dBASE in now handles procedures, 
parameter passing and automatic variables. 
You can include up to 32 procedures in a 
single file. With lightning speed. Because 
once a file is opened, it stays open. And 
procedures are accessed duectly. 

Easier than ever. 

dBASE in uses powerful yet simple 
commands that are the next best thing to 
speaking English. 

If you're unsure of a command, HELP 
win teU you what to ask for. 

If you don't know what command 
comes next, a command assistant does. AJl 


you have to know is what you 
want it to do. 

Our new tutorial/manual 
will have you entering and 
viewing data in minutes rather 
than reading for hours. 

And to make matters 
easier, you get a full screen 
report setup for simple infor¬ 
mation access. 

Faster than no time at all. 

dBASE in isn't just fast. It's ultra-fast. 
Operating. And sorting. Even faster^ is no 
sorting. Because dBASE HI keeps your 
records in order, so you really don't have to 
sort anything. Unless you want to. Then 
watch out! 

What about dBASE IF? 

It's still the world's best database man¬ 
agement system for 8-bit computers. And 
it's still the industry standard for account¬ 
ing, educational, scientific, financial, busi¬ 
ness and personal applications. 

Tap into our power. 

For the name of your nearest authorized 
dBASE in dealer, contact Ashton-Tate, 10150 
West Jefferson Boulevard, Culver City, CA 
90230. (800) 437-4329, ext. 333. In Colorado, 
(303) 799-4900. 
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©Ashton-Tate 1984. All rights reserved. dBASE III and Ashton-Tate are 
trademarks and dBASE II is a registered trademark of Ashton-Tate. 







The new IBM DisplayWnte 



Disi%Write 2 




Little Tramp character licensed by Bubbles Inc., s.a. 

•Prices apply at IBM Product Centers and may vary at other stores. 
••Available in July, 1984. 






Series is here. Spread the word. 




In 1980, IBM introduced the Displaywriter System. 

Today, it s become the best-selling stand-alone text processor 
in the world. One reason for this success is the Displaywriter s 
function-rich software. 

If you’re looking for software like that, but working 
on an IBM personal computer, you don’t have to look any further. 
Because the IBM DisplayWrite Series is here. 

And it will put many of the features and capabilities of a 
dedicated word processor to work for you when you’re writing. 

It runs in the family. 

\bu’ll find two word processing programs in this series: 
There’s DisplayWrite 1, for IBM personal computers — including 
PQr. And DisplayWrite 2, with added functions for your PC, 
PC/XT or Portable PC. 

Youll also find DisplayWrite Legal, a dictionary of about 
16,000 words that a lawyer might need to check. 

And you’ll find DisplayComm, which lets your IBM PC 
send and receive text to and from other IBM PCs. If you’re 
writing at the office, this program could also let you send text 
to an IBM Displaywriter down the hall. (From there, it could be 
sent on to an IBM host computer for distribution.) 

Some words on high function. 

The DisplayWrite word processing programs give you the 
time-saving features you’d expect from IBM. Justified margins, 
centered lines and pagination, for example, ^u’ll even have 
prompts and messages to help guide you along. 

But there are also some features in DisplayWrite 2 you 
might not expect. Like easy column formatting, four-function 
math capability plus a spelling checker based on a dictionary of 
about 100,000 words. 

Yet the biggest surprise of all may be the price.* 
DisplayWrite 1,** $95. DisplayWrite 2, $299- DisplayWrite 
Legal, $165. DisplayComm, $375. 

Where you can find allfour. 

Get more information about the IBM DisplayWrite Series at 
your authorized IBM Personal Computer dealer or IBM Product 
Center. To find one near you, call 800-447-4700. In Alaska or 
Hawaii, 800-447-0890. 

Stop there first and get the last word. 


Personal Computer Software 
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^ NEW from BORLANDf 

TURBO TOOLBOX & TURBO TUTOR 


H 


•• 




H 




•• 



H 


“TURBO is much better than the 
Pascal IBM sells.” 

Jerry Pournelle, 
Byte, July 1984 





“TURBO PASCAL appears to violate 
the laws of thermodynamics. 

You won’t find a comparable price/ 
performance package anywhere. It 
is simply put. the best software deal 
to come along in a long time. If you 
have the slightest interest in 
Pascal.. .buy it.” 

Bruce Webster, 
Softalk IBM; March 1984 










BORLAND 

INTERNATIONAL 

GIFT PACK 


$9995 

A SAVINGS OF $30! 


What a gift for you and your fiiends! The extraordinary TURBO PASCAL 
compiler, together with the exciting new TURBO TOOLBOX and new TURBO 
TUTOR. All 3 manuals with disks for $99.95. 

TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program 
development environment still includes the FREE MICROCALC SPREAD SHEET. 
Commented source code on disk 

• Optional 80S7 support available for a small additional charge 

NEW! TURBO TOOLBOX (reg, $49.95). a set of three fundamental 
utilities that work in conjunction with TURBO PASCAL. Includes; 

• TURBOTSAM FILES USING B+ TREES. Commented source code on disk 

• QUIKSORT ON DISK. Commented source code on disk 

• GINST (General Installation Program) 

Provides those programs written in TURBO PASCAL with a terminal installation module 
just like TURBO’S! 

• NOW INCLUDES FREE SAMPLE DATABASE, .. right on the disk! Just compile 
it, and it’s ready to go to work for you. It’s a great example of how to use TURBO 
TOOLBOX and, at the same time, it’s a worfong piece of software you can use 
right away! 

NEWI TURBO TUTOR (reg. $29.95). Teaches step by step how to use the TURBO 
PASCAL development environment-an ideal introduction for basic programmers. 
Commented source code for all program examples on disk. 

30 DAY MONEY BACK GUARANTEE These offers good through Feb. 1, 1985 

For VISA and MASTERCARD order call toll free: l'(800)-255-8008 l-(800)-742-1133 
(Lines open 24 hrs., 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400 

CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders) 

_All Three-Gift Pack $ 99.95 + 5.00 SPECIAL! _Turbo Toolbox $49.95 + 5.00 

_All Three & 8087 139.95 + 5.00 SPECIAL! _Turbo lUtor 29.95 ^-5.00 

_Turbo Pascal 2.0 49.95 + 5,00 _'IUrbo8087 89.95 + 5.00 

Check_Money Order_ VISA_ MasterCard_ 


Card #:_ 

My system iS; 8 bit_ 16 bit. 

Operating System: CP/M 80_ 

Computer: 


Exp. date: 


Shipped UPS 


CP/M 86_ MS DOS _ 

_ Disk Format: 


PC DOS. 


Please be sure model number & format are correct. 

NAME: _ 

ADDRESS:_ 


CITY/STATE/ZIP: 
TELEPHONE:_ 


California residents add 6% sales tax. Outside U.S. A. add $15.00 (if outside of U.S. A. payment must be by bank draft payable in 
the U.S. and in U.S. dollars). Sorry, no C.O.D. or Purchase Orders. 


i DORlPnD 

19 INTERNATIONAL 


4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 



























LETTERS 



MEMORY RECOGNITION 

First of all, I salute William Redmond 
and all others whose brains race so fast 
that they cannot wait for the IBM PC to 
check memory during power-up. I find 
that this time is useful for making a cup 
of coffee, feeding the cat, or getting a 
bowl of ice cream to calm my shattered 
nerves (especially if it is a power-on 
reboot after a system crash). 

My PC has 704KB memory installed, 
which is more than the 544KB that can 
be set on the motherboard sense 
switches. Getting DOS 1.1 to recognize 
the extra memory was no problem, as 
Redmond discusses in “Managing Mem¬ 
ory” (August 1984, page 42). The way to 
modify DOS 2.1 to make it recognize 
the extra memory eluded me, so his 
article was very informative. 

However, there is a simple way (via 
an assembly language program) to 
make all versions of DOS recognize 
memory above the switch settings. De¬ 
termine the actual memory size in kilo¬ 
bytes and store it in the word at 40:13. 
Then reboot DOS by executing a soft¬ 
ware interrupt (INT 19H). INT 19H, un¬ 
like pressing Ctrl-Alt-Del, does not erase 
the screen or reset any data from ROM 
BIOS. I have successfully tested this on 
the PC, the PC/XT, and the Compaq. If 
you are using such a program in an AU¬ 
TOEXEC.BAT file, be sure to set a flag 
in low memory or the screen buffer to 
prevent endless reboots. 

The penalty for this simplicity is 
having to wait for DOS to load twice. 

So enjoy another spoonful of ice cream. 

Patrick Spangler 
Pleasanton, CA 


PASCAL CONFUSION 

You recently featured a letter from 
Dennis C. During expressing his confu¬ 
sion with Microsoft Pascal and its use of 
the 8087 (“Pascal Opinions,” October 
1984, page 12). In particular was the 


statement that a patch was required if a 
computer system meets certain criteria. 
The IBM PC does meet the criteria, and 
so it would seem that the patch would 
be required to use the 8087. Jeff Dunte- 
mann, in reply, stated that the patch was 
not used in the tests that he had done 
in writing his review of Pascal com¬ 
pilers (“Pascal Times Four,” July 1984, 
page 58), and, further, that Microsoft 
was in error for stating that a patch was 
needed. Mr. Duntemann is almost cor¬ 
rect in the first part of his reply, but 
dead wrong in the second. 

There are three criteria for a patch 
being needed: (1) the 8087 uses an 
interrupt vector other than 2; (2) there 
is an 8259A PIC in the system; (3) the 
8087 shares interrupts with another 
device. Mr. During, in his letter, goes 
through these criteria and comes to the 
wrong reason for a patch being needed. 
In the process, he shows an extreme 
amount of confusion. 

On an 8088, there are two interrupt 
lines, NMI and INTR. NMI is the “non¬ 
maskable” interrupt, while INTR can be 
masked. This means that if a signal ap¬ 
pears on the NMI line, the 8088 cannot 
ignore it. If, however, a signal appears 
on the INTR line, the 8088 can ignore it 
if it chooses to do so. NMI always gen¬ 
erates a type 2 interrupt {iAPX 86188 
User's Manual, page 2-24). INTR, on the 
other hand, generates an interrupt of 
the type specified by the 8259A (if pres¬ 
ent), ranging from 0 to 255. 

IBM, in its infinite wisdom, chose 
to ignore an Intel recommendation that 
the 8087 never be tied to the NMI line 
{iAPX 86/88 User's Manual, page S-27). 
NMI should be used only for cata¬ 
strophic events, such as power loss, 
memory errors, I/O bus errors, etc. IBM 
does use NMI in this manner to report 
memory parity errors. However, it also 
uses NMI for the 8087 exception re¬ 
ports, which means we can finally go 
back and see why the patch is needed. 


The IBM PC uses interrupt 2 (NMI) 
for 8087 exception reporting, so patch¬ 
ing for criterion 1 is not needed. The 
PC does have an 8259A. However, it is 
on INTR, and the 8087 uses NMI. 

Hence, no patching for criterion 2 is 
needed. Finally, does the 8087 share the 
interrupt (type 2) with another device? 
Indeed it does. Parity errors are re¬ 
ported using NMI. A parity error can be 
a real bad thing. Since the PC memory 
space is not protected, undetected 
parity errors could result in physical 
damage to a PC. By not installing the 
patch, parity errors would be treated as 
8087 exceptions. The 8088 would ser¬ 
vice the 8087 exception and then, find¬ 
ing no error, return or hang in the ser¬ 
vice routine. In either case, no report of 
the true problem would be made. 

Mr. Duntemann’s statement that no 
problem was encountered without in¬ 
stalling a patch is quite correct. Parity 
errors are extremely rare. However, 
why take the chance? 

William J. Rust 
Billerica, MA 

What Mr. Rust says is entirely correct. 

To avoid conflicts between parity errors 
and 8087 exceptions, the patch should 
be installed. In three years of using my 
PC, I have never seen a parity^ error, so 
in my opinion the risk inherent in not 
patching the compiler is fairly small. 

But if you are comfortable with Debug, 
there's no reason not to put it in. 

—Jeff Duntemann 

I was very excited to see the review of 
four Pascal compilers in the July issue. 

I was even more excited when I read 
that the latest version of the Microsoft 
Pascal compiler included “a proprietary 
linker . . . symbolic debugger, assem¬ 
bler, librarian, and screen editor.” Since 
I already owned a copy of this compil¬ 
er, I could hardly wait to call Microsoft 
to order my update. 
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HARDWARE NEWS 


Progress. Even for a youngster with 
unusual potential, the IBM PCjr 
has made a lot of progress in its 
first year. 

Consider memory for exam¬ 
ple. The IBM PCjr comes with up 
to 128KB of internal user memory. 

You can also add external memory 
expansion units of 128KB each, up 
to a total of 512KB. That’s far more 
potential memory than other com¬ 
puters of its price range and weight 
class (10 pounds).* 

Increased memory allows you 
to take full advantage of the IBM 
PC/Vs powerful 16-bit processor. 
With up to 512KB of available 
memory and PCjr^s double-sided 
diskette drive, you can run thou¬ 
sands of best-selling programs 
that have been developed for the 
IBM PC. If you’re a programmer, 
the PCjr joins the other members 
of the IBM PC Family as a full- 
fledged application development 
tool. 

There is also a variety of 
plug-in cartridge programs, 
which work faster than diskettes 
and don’t take up any user mem¬ 
ory. Three popular examples 
are Lotus 1-2-3™, PCjr Color- 
Paint, and Managing Your Money™ 
by financial expert Andrew Tobias. 
And every PCjr comes with cassette 
BASIC built into the system board. 

PCjrmakes it easy and affordable 
to start small and grow at your own 


No matter which model you 
choose, the IBM PCjr^s 13 ports for 
plug-in options make it easy to add to 
your system, from more memory, to a 
modem, joysticks (PCjrcan accommo¬ 
date two), color monitor, or other 
peripherals. 

Keys and colors. The IBM PCjr now 
comes with a new typewriter-style 
cordless keyboard that frees you 
to work up close or across the 
room from the system unit. 

While PCjr can be con¬ 
nected to just about any display, 
including your TV set, the IBM 
PCjr Color Display offers some 
real advantages at a very rea¬ 
sonable price. 

It has a built-in speaker and 
an earphone jack for educa¬ 
tional and entertainment pro¬ 
grams that feature music and 
sound effects. The non-glare 
RGB screen gives you better 
character definition and clarity 
than a color composite monitor. 
And since the PCjr Color Display 
is designed to be placed on top 
of the system unit, it’s a space¬ 
saving addition to your PCjr 
system. 

Whatever monitor you 
decide to add to your PCjr sys¬ 
tem, there’s no extra expense for 
an additional interface card. 
Ports for both monitors and 
serial printers are built in. 


pace. The $599 PCjr Entry Model, for 
example, comes with 64KB of mem¬ 
ory, runs cartridge programs, and 
can easily be expanded into a diskette 
model. The PCjr Enhanced Model at 
$999** offers 128KB of memory- 
enough to run many programs from 
the IBM PC software library — and a 
36()KB diskette drive. 


Cartridge-based programs for PCjr 
include Lotas 1-2-3 '^, 


*Weight does not include power pack and 
monitor. 

^Prices shown apply at IBM Product Centers. 
Lotus 1-2-3 is a trademark of Lotus Develop¬ 
ment Corporation. 

Managing Your Money is a trademark of 
MECA. 

































First String. It didn't take the IBM 
PCjr long to make the team. In its first 
year of eligibility. PCjr was picked by 
coach Grant Teaff to play a key position 
for the Baylor University football 
team. 

Coach Teaff has a practiced eye 
for players with potential. He's coached 
the Baylor Bears to two Southwest 
Conference championships, been 
named Southwest Conference Coach 
of the Year five times, and was National 
Coach of the Year in 1975. 

The Bears' coaching staff has 
used computers to help analyze scout¬ 
ing reports and playing patterns of 
opposing teams for nearly ten years. 
In the beginning, though, there was a 
lot of competition 
for a lim¬ 
ited amount 
of computer 


Coach Teaff and his assistant 
coaches had to write up all their game 
and player information and then have it 
keypunched. After that came a wait for 
processing time on Baylor University’s 
mainframe computei'S. time that had to 
be shared with other departments and 
the university administration. Analysis 
of a game often wasn’t available until a 
week after it had been played. 

PCjr helped change all that. 
Winning Tendencies. Coach Teaff 
calls the IBM PCjr “the ideal football 
coaching tool.” With up to 512KB of 
available memory, it’s powerful 
enough to make his staff independent 
of the University’s central computers. 
And PCjr and the PCjr Color Display 
are inexpensive and compact enough 
to be used in offensive and defensive 
staff meeting rooms. 

Using software developed by 
Coach Teaff. PCjr enables the Bears’ 
coaches to enter information as they 
view game film of an opposing team 
and to see results immediately. When 
play-by-play statistics of several games 
are compiled and analyzed on PCjr, 
the coaches are able to identify tenden¬ 
cies of a team in given situations. 
They’re then able to adjust their own 
game plan accordingly. 

When Baylor plays new oppo¬ 
nents. for instance, the two 
teams exchange films of past 
games. PCjr is used to analyze varia¬ 
bles such as down. d istance. and type 
of play. The Baylor coaches enter the 
game w ith much the same level of 
knowledge as if they'd played 
the new team for years. 

The IBM PCj?* helps out 
with other coaching duties as 
well. Team statistics, infor¬ 
mation about possible re¬ 
cruits. and numerous 


W HAIS IHK PROGRAM? 


PCjr is a team player for 
Coach Grant Teaff, 


business and financial chores are all 
part of its workload. 

Other coaches around the coun¬ 
try had a chance to see the benefits of 
computerized coaching techniques 
this summer when members of the 
Baylor coaching staff demonstrated 
their programs at the nationwide foot¬ 
ball and basketball clinics sponsored 
by The Coaches. Inc. 

Coach Teaff points out that a PCjr 
could make the difference between 
winning and losing to teams—small 
high schools, for example—with a lim¬ 
ited budget and coaching staff. Using 
the PCjr, he says, 'is like adding two or 
three men to the staff.” 

Not bad for a lO-pound. first-year 
player. 


Maximum Security. Some informa¬ 
tion belongs under lock and key. But 
the rapid growth of personal comput¬ 
ing and computer networks makes it 
increasingly difficult to keep it there. 

Data Encoder software from IBM 
can help ensure that sensitive infor¬ 
mation-personnel and payroll re¬ 
cords. for instance—is available only 
to those with a need to know. It uses the 
Data Encryption Algorithm developed 
by IBM—and adopted as a U.S. Gov¬ 
ernment Standard—to encode and de¬ 
code IBM Personal Computer data 
files and programs. 

You don’t have to be a master 
cryptographer to use 
Data Encoder. For 
members of the IBM 
Personal Computer Fam¬ 
ily with 192KB of mem¬ 
ory. there’s a full screen 
interface with menus and 
help screens. Systems 
with 128KB use easy 
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DOS-like commands. You designate 
the key that triggers encoding and 
decoding procedures. 

Files protected by Data Encoder 
can still be sent through IBM Personal 
Communications Manager or any 
other communications program with 
a text transparency feature. Without 
Data Encoder software and the proper 
security key, however, the information 
remains unintelligible. 

So much for prying eyes. 

In the clear. While some people are 
determined to keep things confiden¬ 
tial, others want nothing less than 
perfect clarity. The fol¬ 
lowing new mem¬ 
bers of IBM’s 
growing fam- 
ily of pro¬ 
gramming 
productivity 
tools can help re¬ 
move that un¬ 
wanted element of 
mystery from your 
application programs. 

The IBM Profes¬ 
sional Debug Facility can 
help make short work of 
improving your assembler 
language programs. It in¬ 
cludes a Resident Debug Tool 
for full function, full screen in¬ 
teractive debugging, a Disk Re¬ 
pair Program, and a Non-maskable 
Interrupt card for access to a system 
that’s locked because of program 
error. 

The IBM Personal Computer Ap¬ 
plication Display Management System 
(ADMS) simplifies creation of clear, 
informative screens for application 
programs. Since screen development 
is one of the most time-consuming 
programming tasks, ADMS can help 
dramatically increase your applica¬ 
tion development efficiency and pro¬ 
ductivity. 

ADMS consists of two parts. The 
Application Display Designer is a 
screen building program that signifi¬ 
cantly reduces the program coding 
required for an application. The Ap¬ 
plication Display Manager is a run¬ 
time program that interprets the 
screen design code. 

Screens defined with ADMS re¬ 
main independent of the application 
program, so they can be modified or 
redefined without affecting the logic of 
the application. 


The view from the top. It’s worth 
noting that programs developed with 
the help of ADMS can run under Top- 
View, IBM’s new multitasking operat¬ 
ing environment. 

TopView’s multitasking capabili¬ 
ties allow you to work quickly and 
efficiently with a wide range of appli¬ 
cation programs. You can switch rap¬ 
idly from one program to another 
without reloading diskettes and can 
copy information from one application 
to another. Sales figures from a 
spreadsheet program and a docu¬ 
ment from a word processing pro¬ 
gram, for example, can be used 
concurrently to produce a sales 
report combining financial 
information and text. 

In addition, the 
,4^ TopView operating en¬ 
vironment supports 




advanced windowing 






facilities, data trans¬ 
fer among different 
applications, and 
pointing de¬ 
vices such as 
a mouse. All 
are fea¬ 
tures that enable 
you to work easily with 
a variety of applications. 

Data Encoder software from IBM. 

There’s also an IBM TopView 
Programmer’s Toolkit available that 
contains the routines, utilities, and 
systems related information neces¬ 
sary to develop applications that run 
under TopView. 
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Medieval adventures. The ideal game 
is easier to define than to find: it 
should be entertaining and enlighten¬ 
ing. There are new programs from 
IBM that manage wonderfully to be 
both. 

King’s Quest from IBM, for ex¬ 
ample, is chiefly for fun but does im¬ 
part a few important lessons. The hero 
of this colorful three-dimen¬ 
sional adventure game, the valiant Sir 
Grahame, is sent by the King of Daven- 


try to search the countryside for three 
magical items that will prevent the 



King’s Quest software from IBM. 


kingdom’s collapse. Along the way, he 
encounters dangerous creatures, 
makes new friends, and avoids—or 
tries to avoid—treacherous terrain. 

King’s Quest is unusually enjoy¬ 
able because you interactively control 
Sir Grahame’s wanderings, helping 
him duck, jump, or swim his way 
through the quest. Many tasks can be 
solved in different ways, and more 
creative solutions are awarded higher 
scores. 

Hence also the educational value. 
Cleverness and imagination are re¬ 
warded. And a few valuable practical 
lessons are reinforced along the way. 
Looking, for instance, before one leaps 
into alligator-filled moats and deep, 
dark holes. 

King’s Quest runs on the IBM 
PC;r and makes good use of some 
special PCjr capabilities. Sir Gra¬ 
hame’s movements, for example, are 
unusually smooth and realistic be¬ 
cause multiple video buffers in main 
memory are used instead of a single 
chip to create the animation effects. 
PCjr^s three voice sound creates an 
impressive variety of sound effects, 
such as a fanfare of horns when the 
castle door opens. And PCjr^s ability to 
produce 16 colors lends a touch of 
realism to an imaginary kingdom. 
Modern machines. But can a pro¬ 
gram with more serious didactic in¬ 
tent be as enticing as Sir Grahame’s 
rough and tumble lessons? Yes, if it’s 
Rocky’s Boots™, winner of Learning 
magazine’s Software of the Year award 
and of high praise from The New York 
Times. 

In fact, Rocky’s Boots from IBM 
is also a quest for creative solutions to 
a series of different games. Along the 
way, both children and adults can 
learn the basics of electronic circuitry 
and of the Boolean logic that drives 
computer operations. 
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Lest that sound too intimidating, 
remember that the learning is a by¬ 
product of games in which you build 
various simulated machines on your 
display screen. Early sections of 
Rocky’s Boots guide you through basic 
instructions about building and acti¬ 
vating simple electronic devices. 

You’re also introduced to the vari - 
ous "spare parts” and 'tools”—such 
as clackers, hoppers, alligators, and 
alligator detectors—that may come in 
handy. Later in the program there are 
more challenging games to play using 
the machines you’ve built. 

All in all. Rocky’s Boots is as 
thoroughly engrossing as King’s 
Quest. And on one point, at least, it’s 
easier. Sir Grahame has to make do 
without an alligator detector. 
Christinas cheer. Rocky’s Boots 
and King’s Quest are part of a 
special Christmas collection of 
entertainment and educa¬ 
tional software from IBM. 

Some others in the Christmas 
collection come from the same series of 
IBM learning games as Rocky’s Boots. 
They include Bumble Games™, Bum¬ 
ble Plot^^ Gertrude’s PuzzlesGer¬ 
trude’s Secrets™, and Juggles’ 
Butterfly See your authorized IBM 
Personal Computer dealer. IBM Soft¬ 
ware dealer, or IBM Product Center 
for complete details. 

The Learning Company reserves all rights in 
the Juggles. Bumble. Gertrude, and Rocky 
characters and their names as a trademark 
and under copyi'ight law. 

Bumble Games. Bumble Plot. Gertrude's Puz¬ 
zles. Gertrude's Secrets, juggles' Butterfly. 
Rocky's Boots, and The Learning CompaFiy 
are trademarks of the Leai'iiing Company. 


Full Disclosure. If business applica¬ 
tions or entertainment programs 
aren’t what you’re after, there’s a new 
software listing available from IBM. 
one with a long title but a specific 
purpose: the directory of Engineering 
and Scientific Programs for IBM Per¬ 
sonal Computers Available from Non- 
IBM Sources* 

It lists programs in a wide variety 
of engineering/scientific categories, 
from Computer Graphics to Lab Auto- 


Directory of engineering and 
scientific programs for IBM 
Personal Computers. 


work, one of these programs— 
in original form or with a little 
modification —may be the 
answer. 

For information about 
where to get the IBM Engineer¬ 
ing and Scientific directory, see 
the box at the end of this issue 
of Read Only. 

*IBM has not evaluated these pro¬ 
grams and makes no comment, war¬ 
ranty. or guarantee as to their 
functions, quality, or performance. 


mation and Statistical Tech¬ 
niques. The Engineering and 
Scientific directory includes 
program descriptions, mini¬ 
mum configuration require¬ 
ments, initial availability 
dates, and vendor information. 

If your department or la¬ 
boratory is suffering a back¬ 
log in application 
development 
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TIPS AND TECHNIQUES 


Living Dangerously. Diskettes lead 
dangerous lives. When they’re not be¬ 
ing folded, stapled, or otherwise ren¬ 
dered unfit for service, you might 
think they could at least spend a quiet 
evening in front of the TV set. 

But no. Danger lurks there, too. 
All color TV sets and many color moni¬ 
tors have a degaussing coil around the 
face of the tube that demagnetizes the 
shadow mask inside the tube when the 
set is turned on. 

If you keep your diskettes any¬ 
where near (within a foot or so) the 
front of your color monitor or TV set, 
they may be exposed to a large shot of 
AC magnetic field every time you turn 
on the power. This could have a fatal 
and irreversible effect upon the data 
stored on the diskettes. 

Don’t degauss your diskettes. 
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IBM CREDIT CARD 


The new IBM Credit Card gives you a 
convenient way to get started in per¬ 
sonal computing or to add hardware 
and software to your IBM Personal 
Computer system. It’s available with 
any purchase of $300 or more. You can 
apply for the card and make a pur¬ 
chase with it on the same day. See your 
IBM Product Center or participating 
authorized IBM Personal Computer 
dealer for details. 




For more information about IILVI 
Personal Computer products discussed 
in this issue of Head Only, see your 
authorized IBM Pei-sonal Computer 
dealer or IBM Pioduct Centei; To learn 
where, call 800- t t7-47()(). In Alaska and 
Hawaii. 800-447-0890. 

©1984 International Business Machines CorporatiotJ 

Little 'Irarnp character licensed by Bubbles Inc., s.a. 
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Alas, you misinformed me. Accord¬ 
ing to the Microsoft representative, the 
new version does not include any of 
these utilities except the linker. The 
enhancements to the compiling system 
Microsoft is now releasing include full 
support for DOS 2.x directory paths by 
the compiler, linker and generated 
code, a few bug fixes, and support for 
BCD arithmetic. I’m disappointed. 
Where did you get your information? 

This seems to fit into an interesting 
pattern of problems that are developing 
between me and your magazine. My ini¬ 
tial excitement over the quality of arti¬ 
cles in your first few issues has fizzled 
somewhat. Those first articles were by 
no means perfect, but they promised 
better things to come as you matured 
and improved. I’d hoped I’d found the 
programming companion for the PC 
that I needed. I am sorry to say that in 
several ways you have not kept up to 
my expectations. Many of your articles 
have had a decidedly novice orienta¬ 
tion, many just simply are not on topics 
in which most programmers are inter¬ 
ested, in my opinion. Your issue com¬ 
pletely devoted to dBASE ii was probably 
very interesting for those who use that 
product, but it left me completely out 
in the cold for a month. 

I haven’t given up hope, mind you. 
There’s still a lot of good stuff in there. 
Despite the inaccuracy about what was 
included in the Microsoft Pascal system, 
the comparison of the four compilers 
was right on. How about some articles 
on Modula-2, Prolog, and some of the 
other new languages? I know you will 
be telling us all about DOS 3.0 and 
IBM’s TopView. Just be sure to tell 
more than the other PC magazines. 

William Weinberger 
Irvine, CA 

An error in the editing process led to 
the inadvertent omission of the very im¬ 
portant word, not, in the sentence to 
which you refer. It should have read ”A 
symbolic debugger, assembler, librarian, 
and screen editor are not included. ” / 
am sorry for the disappointment it 
caused you. Your interest in Modula-2 
should be satisfied by reading the two- 
part series concluding in this issue with 
“Modular Implementations. ” “Modular 
Constructions'' ran in the November 
issue. Also, you will find a complete 
review of DOS 3 0 in this issue. 

—WF 


GRATIFYING ISSUE 

Thanks for your excellent magazine. I 
dropped your June 1984 issue as I had 


no interest in dBASE ii at that time. But a 
problem has come up (as they often 
tend to do), and with PC magazine do¬ 
ing only the medium-size databases in 
its recent survey, I looked more careful¬ 
ly at your June issue. What finally sold 
me was the high technical level and 
large dose of humor in Susan Glinert- 
Cole’s article, “Instant Gratification” 
Qune 1984, page 129). 

Eugene Amazon 
Geneva, Switzerland 


SOME BASIC ARGUMENTS 

I thought PC Tech Journal was a maga¬ 
zine that catered to experienced users 
until I read “Structured basic” (Eliezer 
Naddor, July 1984, page 161). ’^at Mr. 
Naddor seemingly fails to realize is that 
for the last decade computer scientists 
and programmers have been writing 
programs in a top-down structure. This 
means that the first things you see 
when you run a program are in the top 
of the source, and as the program pro- 
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The CALIFORNIA 10 PAK, California 
Software Products, Inc.'s utilities package, is 
an indispensable tool for the advanced 
programmer. Made up of ten (actually we've 
included an eleventh as a bonus) software 
tools already loved by hundreds of users, 
CALIFORNIA 10 PAK is lauded by the 
critics . . . 

"For all of the software written for the 
IBM pc, there is still a woeful shortage of 
utility programs. CALIFORNIA 10 PAK is 
a welcome addition, with its abilities to 
find all the differences between program 
versions or data files." 

-SOFTALK, August 1983 

"The advanced programmer will get a 
great deal of use out of all these utilities." 
-PC TECH JOURNAL, December 1983 

CALIFORNIA 10 PAK now supports color 
on the IBM PC, PC/XT, PC Jr and many 
compatibles. 

Besides its ability to sort (on up to 5 fields), 
browse, compare files of data or text and 


highlight differences, look at memory or 
disk, even disassemble proarams, the 10 PAK 
now gives you the option of creating screens 
in vibrant color. 

Order this acclaimed programmer's package 
today for only $75.00 per CPU (plus $3.00 
shipping & handling, California residents 
add $4.50 sales tax. VISA or M/C accepted). 

CALIFORNIA 
SOFTWARE 
PRODUCTS, INC. 

525 North Cabriilo Park Dr., Suite 300 
Santa Ana, California 92701 
(714) 973-0440, TLX 685645 


IBM is a registered trademark of International Business Machines Corporation 
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The PCturbo 186 ™ takes a good computer 
and makes it the BEST! 



PC 

■ Vast selection 


of software 



PC + PCturbo 186 

■ Faster than the PC 

■ Total software compatibility 

■ Automatic Disk Caching 

■ More affordable than a PC AT 

■ 80186 works in complement 
to 8088 


PC AT 

■ Faster than 
the PC 

■ Software 
compatible 


Orchid's 
PCturbo 186 


First the standard was thelBM^" PC. Then 
it became, the IBM PC AT with it's high 
processing speed. For those, however, who 
have an IBM PC and need PC AT-like per¬ 
formance, Orchid Technology will put you 
out in front again with a new standard— 
the PCturbo 186. The PC turbo out performs 
the PC AT in speed with fast disk access, 
and unmatched performance while provid¬ 
ing complete software compatibility. 

Best of all, PCturbo allows you to protect 
your existing hardware and software in¬ 
vestment without the cost of replacing your 
existing PC or the need to learn to use a new 
computer and its software. Simply install 
the PCturbo adapter board and Orchid's 
"Productivity Software" and your PC be¬ 
comes a powerful turbo-driven computer. 

The PCturbo 186 is actually a second 
computer within your PC. Powered by the 
advanced Intel 80186 processor, the PCturbo 


is transparent to your favorite programs 
like Lotus 1-2-3^“ Symphony^** dBase II or 
IIIJ" Framework" and Multimate^ running 
them at turbo speeds. So, with PCturbo, 
your PC looks and acts the same as before; 
it just runs faster. 

While the PCturbo is speeding up your 
processing power the 8088 microprocessor 
in your PC takes care of the I/O functions. 
Most importantly, complete compatibility 
is assured since the PCturbo allows you to 
switch back and forth between Turbo Mode 
and PC Mode with a simple command. 

Since PCturbo boosts the processing speed 
of your PC, there's no more waiting to re¬ 
calculate spreadsheets or to retrieve data. 
With the unique built-in features like auto¬ 
matic disk caching, electronic RAM disks 
and print spooling, you can get even more 
done in less time. Now isn't that why you 
bought a PC in the first place? 


TECHNICAL DETAILS: 

Hardware 

■ Single slot plug-in board with high-speed 
16-bit processor (80186). 

■ Up to 640K memory expansion for a maxi¬ 
mum of 1.28 Megabytes total memory. 

■ Simple "one-step" installation. 

Software 

■ Runs IBM PC-DOS 2.X/3.X on either the 
IBM PC/XT and versions of most com¬ 
patibles. 

■ Provides high speed disk caching, RAM 
disk and print spooling. 

■ Standard PC (8088) operation for total com¬ 
patibility. 

Write or call for more information today. 



ORCHID 


ORCHID TECHNOLOGY 
47790 Westinghouse Drive 
Fremont, CA 94539 
(415) 490-8586 Telex: 709289 


PCturbo 186 is a trademark of Orchid Technology. IBM is a registered trademark of International Business Machines 
Corporation. Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation. dBase II, dBase IIL and 
Framework are trademarks of Ashton-Tate. Multimate is a trademark of Multimate International. 
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COHERENT™ IS SUPERIOR TO UNIX* 
AND irS AVAILABLE TODAY 
ON THE IBM PC. 


Mark Williams Company hasn’t just taken a mini-computer 
operating system, like UNIX, and ported it to the PC. We 
wrote COHERENT ourselves. We were able to bring UNIX 
capability to the PC with the PC in mind, making it the most 
efficient personal computer work station available at an 
unbelievable price. 

For the first time you get a multi-user, multitasking operating 
system on your IBM PC. Because COHERENT is UNIX- 
compatible, UNIX software will run on the PC under 
COHERENT. 

The software system includes a C-compiler and over 100 utili¬ 
ties, all for $500. Similar environments cost thousands more. 

COHERENT on the IBM PC requires a hard disk and 256K 
memory. It’s available on the IBM XT, and Tecmar, Davong 
and Corvus hard disks. 

Available now. For additional information, call or write, 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614 

312/472-6659 
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Mark 

Williams 

Company 


COHERENT is a trademark of Mark Williams Company. 
*UNIX is as trademark of Bell Laboratories. 
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We put hard disk storage 
and backup 
where it beiongs. 


Power control. 

Masterflight directs power to your 
computer, monitor, printer and two other 
devices through front panel switches. 

No more blind groping on back panels to 
power up your system. 

Surge protection. 

A little power surge can produce a lot 
of damage. Masterflight protects your 
system with special circuitry that filters 
out spikes, surges and line noise. 

Security. 

Masterflight guards access to your 
system through a fully lockable power 
switch. 

Phone today. Dealer and OEM 
queries welcome. 800-522-2237 
In Oregon, Hawaii and Alaska call 
503-626-6877 


lAt Kcimermon 
Pk Labs 

8054 SW Nimbus, Bldg. 6 
Beaverton, OR 97005 
Phone 503-626-6877 
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Hard Disk Unit 


Controller Cards 


Maximum storage in a 
minimum space. 

A mass storage solution for personal 
computers need not occupy massive 
amounts of space. 

That’s why Kamerman Labs packs an 
entire hard disk storage and backup sys¬ 
tem into a package only 2 V 2 inches high. 

In fact, our Masterflight system Is so 
well integrated with your PC, it looks like 
it should have been there all along. 

Hard disk storage. 

Inside the Masterflight is a high- 
performance hard disk system, available 
in 10,20 or 30 Megabyte versions. You 
get up to 100 times the storage capacity 
of floppies. At up to 10 times the speed. 
Spend more time working and less time 
waiting. 


Power Switches 


Streamer tape backup. 

Any professional working environment 
demands a reliable backup solution. The 
Masterflight provides it through a high- 
performance streamer tape that backs 
up an entire 10 Megabytes in less than 
4 minutes. Streamer tapes are available 
in 20,40 and 60 Megabyte capacities. 
Instead of just a hard disk, Masterflight 
gives you a complete data storage 
solution. 


Surge Protector 

Streamer Tape Unit 


‘IBM PC, IBM XT and IBM AT are registered trademarks of International Business Machines. 
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gresses, so does (generally) the source. 
Mr. Naddor looks like he is following 
protocol until line 600. Then he adopts 
a “from the middle, out” syndrome. 

He states that his methodology is 
suited for small as well as large pro¬ 
grams, but then claims that he does not 
use line numbers larger than 9999 
because he finds it confusing. With his 
limited structure, he only allocates 39 
program lines. I couldn’t write a calcu¬ 
lator program in 39 lines, not to men¬ 
tion a database or inventory program. 

Then he says all of his variables are 
single-lettered and documentation is ex¬ 
ternal to the program to save “valuable 
space.” Maybe he forgot to read his 
compiler manual that says all REM state¬ 
ments are taken out of the object code. 

The only application I would even 
consider using his language for is a 
short program that I would be the only 
person ever to use. Then, maybe 1 
could wade through my own shorthand. 
But it seems APL is so much better 
suited for that purpose with high-order 
math and short notations that I wouldn’t 
consider stooping to basic. 

Scott Packard 
Orange, CA 

Mr. Packard's letter clearly shows that 
he did not read my entire article, nor 
did he bother to review a previous one I 
wrote, which was cited (“After bubble- 
SORT: Sorting Methods and Timing on 
the PC, ” April 1984, page 40). 

First, let me ask Mr. Packard to 
read again my article on “Structured 
BASIC. ” He will see that my programs do 
indeed follow top-down structure, that 
my line numbers are in steps of two 
and five (e.g, page 57), and that I do 
use variables longer than single charac¬ 
ters (though not very long ones). 

Mr. Packard also ignored com¬ 
pletely the remarks / made about docu¬ 
mentation. I clearly stated that in my 
opinion the documentation of a pro¬ 
gram should not be within the program 
but in a separate file or files containing 
the following: the source code, with one 
statement per line; remarks in normal 
English text (with no line numbers); def¬ 
initions of all important variables; 
cross-references for every variable, key¬ 
word, and line number; and illustra¬ 
tions of input and output. 

And I do practice what I preach. 
Many PC Tech Journal readers 
requested documentation on program 
SORTER. These are the files they 
received: SORTER.BAS (237 lines, 8,940 
characters); SORTER.ASC (ASCII version 
of SORTER.BAS, 10,624 characteis); 
SORTER.HLP (HELP and EXAMPLES 


Most Program Editors 
Are Shockingly Primitive. 



Use Pmate™ once, and you’ll 
never go back to an ordinary 
text editor again. Pmate is more 
than a powerful programmer’s 
text processor. It’s an inter¬ 
pretive language especially 
designed for customizing text 
processing and editing. 

Just like other powerful edi¬ 
tors, Pmate* features full-screen 
single-key editing, automatic 
disk buffering, ten auxiliary 
buffers, horizontal and vertical 
scrolling, plus a “garbage 
stack’’ buffer for retrieval of 
deleted strings. But, that’s just 
for openers. 

What really separates Pmate 
from the rest is macro magic. A 
built-in macro language with 
over 120 commands and single¬ 
keystroke “Instant Commands’’ 
to handle multiple command 


sequences. So powerful, you 
can “customize” keyboard 
and command structure to 
match your exact needs. 

Get automatic comments on 
code. Delete comments. Check 
syntax. Translate code from 
one language to another. Set 
up menus. Help screens. You 
name it. 

And, Pmate has its own set 
of variables, if-then statements, 
iterative loops, numeric calcu¬ 
lations, a hex to decimal and 
decimal to hex mode, binary 
conversion, and atraoe mode. 
You can even build your own 
applioation program right 
inside your text processor. 

So, why work with primitive 
tools any longer than you have 
to? Pmate by Phoenix. $225. 
Call (800)344-7200, or write. 


Phoenix Computer Products Corporation 

1416 Providence Highway, Suite 220 
Norwood, MA 02062 
In Massachusetts (617I 762-5030 

*Pnnate is designed for microcomputers using the Intel 8086 family of 
processors, and running MS-DOS!^ A custom version is available for 
the IBM PC, Tl Professional, Wang Professional, DEC Rainbow, 
and Z80 running under CP/M!^ 


Pmate is a trademark of Phoenix Software Associates Ltd. 

MS-DOS is a trademark of Microsoft Corporation. CP/M is a trademark of Digital Research, Inc. 
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ITEW! 


SINGLE 

BOARD 

COMPUTER 



Put the power of the IBM PC into 
your OEM system with the new I-Bus 
Single Board Computer and Enclosures. 
Now you can make use of that vast 
array of PC-compatible expansion 
cards—for communications, graphics, 
data acquisition, peripheral control, and 
every other imaginable task. 

I-Bus Systems has coupled Intel’s 
powerful new 80188 CPU with 64K of 
RAM and up to 160K of on-board 
EPROM, plus a serial console port to 
talk to a terminal or a PC. Just plug the 
SBC into an I-Bus 6-slot chassis or 9- 
slot card cage and you have the heart 
of a computer system, ready to run. 

Best of all, the IBM PC works per¬ 
fectly as a software development sys¬ 
tem. You can assemble and test appli¬ 
cations programs on the PC, then 
download them to the I-Bus system for 
dedicated execution. 


For all the details, give us a call today 
at (800) 382-4229. In California, call 
(619) 569-0646. 




SYSTEMS 


9235 Chesapeake Drive 
San Diego, CA 92123 

IBM PC is a trademark of International Business Machines 
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messages, 104 lines, 3,840 characters); 
SORTER.REM (121 remark lines, 3,456 
characters); SORTER.DOC (a paginated 
document based on SORTERASC and 
SORTER.REM, with 507 separated state¬ 
ments and all FOR...NEXT statements 
clearly marked, 29,312 characters); 
SORTERREF (cross-references including 
one user-defined function, six string 
arrays, four number arrays, 27 string 
variables, 55 number var^les, 37 key¬ 
words, and 92 lines references; 10,496 
characters); SORTER.OUT (input/output 
illustrations, 8,647 characters). 

These files were produced by^ special 
general programs, which can be used 
for documenting any structured basic 
program. I do believe that the time has 
come for all programs to be docu¬ 
mented in this way. 

—Eliezer Naddor 


STRINGS ERROR 

The programming examples that you 
publish can be very usehil to readers 
who are not computer professionals. 
However, this valuable service can 
become a disservice if the published 
examples will not execute properly 
when they are tried. 

This is the case with one of the 
examples in “Strings” (Christopher L. 
Morgan, September 1984, page 111). In 
a listing on page 114, a JCXZ instruction 
should not be used following a SCASB 
if its purpose is to test equality or in¬ 
equality, because it only reflects the sta¬ 
tus of the residual iteration count in CX, 
not the result of the SCASB. The JE or 
JNE instruction should be used to test 
the scan result. 

In this particular example, one-byte 
substrings at the end of a string would 
not be found. This may seem to be a 
trivial error; however, would you trust a 
program that could find all occurrences 
of the preposition the, but missed some 
occurrences of a? I certainly would not. 

David McManigal 
Stormville, NY 

Oops, I did indeed goof. I am including 
here a correction for this error and an¬ 
other closely related error that also oc¬ 
curs in this program. 


Replace the first line containing a 
fCXZ instruction by: 

jne $trsearch2 ;quit if found no 
match 

This line follows the line containing 
REPNZ SCASB. 

In addition, the second line con¬ 
taining a JCXZ instruction should be 
replaced by -. 

je strsearch3 ;string match if all 
chars match 

This line follows the line containing 
REPZ CMPSB. 

I was well aware that the JCXZ 
instruction tests the “residual iteration 
count ” However, I mistakenly thought 
that thafs what I wanted to do. I now 
agree that the Z flag gives the proper 
answer, and therefore JE or JNE should 
normally be used after such a repeat 
loop. To resolve this issue, I found it 
helpful to make the truth table (shown 
below), which clearly lays out all possi¬ 
ble outcomes after the REPNZ SCASB 
loop. 

In this particular program, I 
wanted to “jump’' only if the third case 
happened. Since the fourth case never 
occurs, the condition of the Z flag 
along properly detects the desired con¬ 
dition. I also made a truth table to 
check out the second repeat loop, and 
as a result, made the second correction. 

I do not think this error is trivial at 
all. In fact, I find it rather interesting. I 
am very sorry^ for the inconvenience it 
may have caused you. 

—Christopher L. Morgan 

THE DISAPPEARING CURSOR 

I was most interested to read “PC Pow¬ 
er-up Error Codes” in the August issue 
of PC Tech Journal Qack Wright, page 
115). I have had repeated experience 
with one “symptom” in table 1—namely 
System does not respond at all when 
turned on. When this happens to me 
randomly, I have always found that do¬ 
ing as you say—turning off the power 
supply, waiting five seconds, then turn¬ 
ing it on—always brings up the blinking 
cursor. I am glad to learn that some¬ 
body else must have the same problem. 
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Now I would be curious to know why. 

I never have had any problems 
with the other error codes, but I have 
one problem you did not mention, and 
it drives me wild sometimes. Often 
when I am experimenting with some 
programming in Assembly or compiled 
C, while running the program, the sys¬ 
tem goes off into the wild blue yonder 
and doesn’t come back with Ctrl-Break 
or Ctrl-Alt-Del. I have to shut the power 
off and then turn it back on—except 
that the blinking cursor does not come 
back on. I always have to wait at least 
five minutes with power off before I 
can get the cursor to show up. Some¬ 
times the interval turns out to be as 
much as 10 minutes. 

Based on your obvious knowledge 
of what goes on in the PC, I wonder if 
you could tell me why this happens, if 
it is normal, and if there is some way to 
speed up this maddening interval. 

For background information, my 
IBM PC has 256KB of RAM on the sys¬ 
tem board, two disk drives, an Apparat 
CRAMBO board with an additional 384KB 
of RAM to total 640KB in the system, 
and a monochrome adapter board. In 
addition, I have an Apparat hard-disk 
system that has its own power supply 
but with an adapter board plugged into 
a PC system slot. I have thought that all 
this load may build up some kind of 
electrical charge that prevents the pow¬ 
er-supply from going into action until 
that charge dissipates. Any suggestions? 

Frank P. Barnes 
New York, NY 

Problems like yours are always difficult 
to diagnose remotely, hut the following 
information may be helpful. First of all, 
your problem is not "normal' and is 
very likely not a result of your PC fail¬ 
ing any of the diagnostics in the BIOS 
ROM's power-up sequence. No matter 
how badly your system crashes, you 
should always be able to recover by 
turning the system off, waiting about 
five seconds, and turning the system on 
again. You should see. a cursor within 
about five seconds, even though the 
memory test will not allow you actually 
to use the system until it has completed. 
Your problem appears to be related to a 
characteristic of the PC's power supply. 
This power supply has, as one of its out¬ 
puts, a TTL logic signal called power 
good. This signal will not allow the 
8088 microprocessor to run until the 
following conditions are met: the power 
supply must have been off for at least 
five seconds, and the DC output volt¬ 
ages must have stabilized within certain 
minimum and maximum values. For 


Still Fbdng Bugs 
TheHaidW 










Ready to take the sting out of 
debugging? You can with 
Pfix86™ and Pfix86 Plus™, the 
most advanced dynamic and 
symbolic debuggers on the 
market today for PC DOS and 
MS-DOS™ programmers. 

What other debugger offers 
you an adjustable multiple- 
window display so you can view 
program code and data, break¬ 
point settings, current machine 
register and stack contents all 
at the same time? And, an in¬ 
line assembler so you can make 
program corrections directly in 
assembly language. Plus, pow¬ 
erful breakpoint features that 
allow you to run a program at 
full speed until a loop has been 
performed 100 times, or have 
the program automatically jump 
to a temporary patch area. 

Or maybe you're tired of 
searching through endless piles 
of listings for errors? With Pfix86 
Plus you won't have to. You can 


locate instruction and data by 
the symbolic name and using 
the symbolic address. Handle 
larger, overlayed programs 
with ease. And, Pfix86 Plus is 
designed to work with our 
Plink86™ linkage editor. 

But that's not all. With a single 
keystroke you can trace an in¬ 
struction and the action will be 
immediately reflected in code, 
data, stack, and register win¬ 
dows. Pressing a different key 
will elicit a special trace mode 
that executes call and loop 
instructions at full speed, as 
though only a single instruction 
were being executed. 

And you get an easily acces¬ 
sible menu that makes the 
power of our debuggers instant¬ 
ly available to the new user, but 
won't inhibit the practiced user. 

So, why struggle with bugs? 
Pfix86 by Phoenix. Pfix86 $195. 
Pfix86 Plus $395. 

Call (800) 344-7200, or write. 


Phoenix Computer Products Corporation 

1416 Providence Highway, Suite 220 
Norwood, MA 02062 
In Massachusetts (6171 762-5030 


PfixSe, Pfix86 Plus and Plink86 are trademarks of Phoenix Software Associates Ltd. 
MS-DOS is a trademark of Microsoft Corporation 
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How Can You Avoid Getting 
Trapped Under An Ancient 
Word A JLJI^ Processor? 


Buy Word 
Perfect! 


whether you are in “edit” or “create” 
mode. Your word processor should 
do it automatically and WordPerfect 
does. WordPerfect lets you think in 
terms of ideas, not pages. It is simple 
enough that you quickly forget about 
the mechanics and your writing flows 
easily. 

So if you don’t want to be caught 
under a word processing monster, try 
WordPerfect. We’re certain it will 
improve the quality of your writing. 


Then came WordPerfect and the 
beast was slain. 


Once upon a time, m>rd processors 
were monstrous things. Dot com¬ 
mands, page orientation, and separate 
editing, formatting and printing pro¬ 
grams turned them into lumbering 
beasts. Only a well-educated pro¬ 
grammer would dare don his armor 
and tackle such a beast — not a plea¬ 
sant task for a modem secretary, 
executive, or writer. 


WordPerfect was designed to work 
for you not against you. WordPerfect 
has no command language to compli¬ 
cate your writing. Pressing a single 
key is all it takes to 

bold, underline or center. 

When writing, you don’t want to 
worry about page formatting, making 
room for headers or footers, or 




You’ll love it — 
not only for the features 
we’ve built in, but 
also for the 
antiquities 
we’ve 
left out. 


SATELLITE SOFTWARE INTERNATIONAL 



288 WEST CENTER STREET, OREM, UTAH 84057 (801)224-4000 TELEX 820-618 

CIRCLE NO. 236 ON READER SERVICE CARD 













LETTERS 


the 5-volt supply, the levels are between 
4.0 and 5.9 volts; for the 12-volt supply 
the levels are between 9.6 and 14.2 
volts. The power good signal will also 
stay off if the power supply current ex¬ 
ceeds 130 percent of its rated capacity. 

Perhaps there is some interaction 
with your separate hard-disk power sup¬ 
ply that is interfering with these levels 
(thus keeping the power good signal 
off), or there may be a problem in the 
power supply itself. I have had no expe¬ 
rience with your particular hard-disk 
configuration, but it may help to turn 
on the PC first, then turn on the hard¬ 
disk supply. You can test whether the 
problem is related to the hard-disk ^5- 
tem b}^ removing that adapter card for 
a day or two and checking to see if the 
problem persists. 

As a partial solution to your ‘wild 
blue yonder'’ problems, a common 
problem among assembly language 
programmers, a firm called Security 
Microsystems has enhanced its quickon 
“fast-bootup” module to provide a way 
to recover quickly from the keyboard 
freeze-up condition you described, with¬ 
out turning off power. The device is 
now called PC RESET, and the company 
can he contacted at 16 Flagg Place, 
Staten Island, NY 10304, 2121667-1019. 

—Jack Wright 


FULL-LINE USTINGS 

Your program EPSON.COM was greatly 
appreciated, and I am sure that it will 
see much use (“The DOS Command 
IBM Forgot,” Douglas Ritari, September 
1984, page 79). 

Perhaps you can answer a question 
that has bothered me for some time. 
When I assemble a program and list it 
using the procedure outlined in the 
Macro Assembler manual, my printer 
prints only 80 columns wide, due to the 
kct that it is copying the screen, with 
the result that my listing looks nothing 
like yours and is awkward to read. This 
is in spite of the fact that I have set the 
printer to 132-column width. 

How can I get assembly language 
program listings that print the full line 
as it appears in your listing? 

Sam Starr 
Rose Valley’, PA 

The second line of the EPSON. COMpro¬ 
gram contains the PAGEpseudo-op. 

This command is used to set the length and 
the width of the assembly listingpages. The 
listing defaults to 66 lines per page, with a 
page width of 80 columns (regardless of 
what your printer is set to) ifthe PAGE 
statement is omittedfrom the program. 


Squeezii^ 

A Lai^ PtTogram Into 
A Small Memory Space? 



It’s time you got Plink86y^ the 
overlay linkage editor that’s 
bringing modular programming 
to Intel 8086-based micros. 

With Plink86r you can write a 
program as large and complex 
as you want and not worry about 
whether it will fit within available 
memory constraints. You can 
divide your program into any 
number of tree-structured over¬ 
lay areas. 4095 by 32 deep. 
Work on modules individually. 
Then link them into executable 
files. All without making changes 
to your source program 
modules. 

Use the same module in dif¬ 
ferent programs. Experiment 
with changes to the overlay 
structure of an existing program. 
Use one overlay to access code 


and data in other overlays. 

Plink86 is a two-pass linkage 
editor that links modules cre¬ 
ated by the Microsoft assembler 
or any of Microsoft’s 8086 com¬ 
pilers. Plink86 also works with 
other popular languages, like 
Lattice C, C86, or mbp/COBOL. 
And supports symbolic debug¬ 
ging with Phoenix’ Pfix86 Plus™ 

Plink86 includes its own ob¬ 
ject module library manager - 
Plib86™ - that lets you build 
libraries from scratch. Add or 
delete modules from existing 
libraries... Merge libraries... 

Or produce cross-reference 
listings. 

Why squeeze any more than 
you have to? Plink86 by Phoenix. 
$395. Call (800) 344-7200, 
or write. 



Phoenix Computer Products Corporation 

1416 Providence Highway, Suite 220 
Norwood, MA 02062 
In Massachusetts 1617) 762-5030 


*Plink86 will run under PC DOS, MS-DOS™ orCP/M™-86. 

Plink86. Pfix86 Plus and Plib86 are trademarks of Phoenix Software Associates Ltd. 
MS-DOS is a trademark of Microsoft Corporation. CP/M is a trademark of Digital Research, Inc. 
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The PAGE command does not take effect 
until it is encountered inyour source 
code, so be sure to have it in one of the first 
few lines of your program. Seepage 5- 75 
ofthe IBM Assembler Manual for further' 
details. 

—DouglasRitari 


MULTI-OPINIONATED 

We at The Software Link were very 
pleased to see your review of our prod¬ 


uct, MultiLink, in the October 1984 
issue of PC Tech Journal (“Multital¬ 
ented,” J. Eric Roskos, page- 64): 

It is nice to know that reviewers of 
the caliber of Mr. Roskos are still 
around, and that they are willing to 
review the product on its own merits 
and not according to some fixed set of 
standards commonly applied to any¬ 
thing that happens to be software. We 
applaud you for your fine journalism. 

Many of your readers might be sur¬ 


prised to learn that MultiLink has been 
around for almost two years. The first 
copies were sold in January 1983; since 
then, the product has been steadily ma¬ 
turing and improving. It has acquired a 
following among the more “expert” PC 
users, while receiving little notice from 
the press until recently. 

I would like to comment on a cou¬ 
ple of things in the review. 

First, Mr. Roskos correctly notes 
that because PC-DOS was not designed 
to be multitasking, echoing of keyboard 
input is not always as fast as the user 
may desire. However, MultiLink does 
contain logic specially designed to alle¬ 
viate this situation in that a task waiting 
for keyboard input is temporarily as¬ 
signed a higher-than-normal priority at 
the instant the keyboard data are re¬ 
ceived. This logic can be defeated in 
cenain situations if the MLUTIL DIS 
function is not applied when appro¬ 
priate. I mention this mainly to point 
out that what may initially appear to be 
a performance problem with MultiLink 
can often be resolved by carefully 
applying some special feature. 

Also, the problems regarding the 
cursor and the IBM prototype board 
have been fixed. These and other fixes 
are available from our technical support 
staff and also from our bulletin board 
system, which was recently upgraded to 
support two telephone lines (incidental¬ 
ly, anyone can gain limited access to the 
bulletin board; the telephone numbers 
are 404/457-4784 and 451-7180). 

Finally, I must take exception to the 
author’s comments regarding our pric¬ 
ing. Many of our customers are amazed 
that we charge so little for multi-user 
capability. The article failed to mention 
that we offer a 30-day, money-back 
guarantee on MultiLink. This gives the 
customer 30 days to evaluate the per¬ 
formance of MultiLink risk-free. 

We are announcing a brand-new 
product called MultiLink Advanced that 
was developed specifically to take ad¬ 
vantage of the powerful features of the 
IBM AT and of DOS 3.0. 

Rod Roark 
The Software Link 
Atlanta, GA 

It seems surprising that J. Eric Roskos 
did not mention a multitasking product 
very similar to MultiLink in his October 
review. I have used Multijob for almost 
a year, and consider it superior to 
MultiLink in several aspects: 

• Multijob allows separate purchase of 
the multi-user print spooler and 
memory disk options, so the base 
product, which is multitasking/single- 


PROGRAMMER’S 
GUIDE TO 



EDITED BY SOL LIBES 



H ere’s an important collection of 
CP/M insights that you'll never 
find in any CP/M manual. CP/M 
is the most popular microcomputer 
DOS in use today, and this widespread 
use has generated many innovative 
techniques and enhancements of 
CP/M. Programmer's Guide to CP/M 
tells you what these enhancements are 
and how to put them to use, how to get 
around apparent limitations of a 
CP/M system and why CP/M is far 
more versatile than you might have 
imagined. Every article in Program¬ 
mer's Guide to CP/M originally ap¬ 
peared in MICROSYSTEMS between 


January 1980 and February 1982. Ex¬ 
cept for this collection, these articles 
are now unavailable! Programmer's 
Guide to CP/M gives you an in-depth 
look at CP/M from the viewpoint of 
the programmer—the individual who 
creates the software that interfaces di¬ 
rectly with CP/M, or who is installing 
CP/M on systems for which configura¬ 
tions do not already exist. 

Contents include “An Introduction 
to CP/M," “The CP/M Connection," 
“CP/M Software Reviews," “CP/M Util¬ 
ities & Enhancement," “CP/M 86" and 
"CP/M Software Directories.” 200 
pages, $12.95. 


n 


Mcmsystems 


Send me . 


MICROSYSTEMS PRESS 

Dept. NP8H 39 East Hanover Avenue 
Morris Plains, NJ 07950 

copies of Programmer's Guide to CP/M at $12.95 each, plus $2 for 
postage and handling. 14C Also ovailable at your local bookstore or computer store. 

□ Outside USA add $3.00 per order. 

□ PAYMENT ENCLOSED $_ 

sales tax. 

□ CHARGE MY: □ American Express 

Card No , __ 


n 


— CA, NJ and NY State residents add applicable 
□ MasterCard □ Visa 

-Exp. Date_ 


Signature— 
Print Name 

Address_ 

City_ 


Apt 


State 


For faster service, CALL TOLL FREE; 800-631 -8112 

(In NJ only, call 201-540-0445) 
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A BUREAUCRAT’S 
GUIDE TO WORD PROCESSIIIG 



and Samnar since they're copy¬ 
protected and couldn’t be trans¬ 
ferred to hard disks. 

Next, IBM's Display Write 2: 
because it's "not compatible with 
other software used in ERS (like 
Lotus 1-2-3,™ dBASE II,® etc): and 
it’s "full of confusing menu options 
and cryptic error messages!' Au 
revoir IBM. 

Then, three more, for a variety 
of reasons. 

Which left the following; 

Volkswriter® Deluxe™ 

MultiMate™ 

Leading Edge™ 

Volkswriter Deluxe? "Too 
complicated and confusing." Not 
"easy to learn or use!’ 

MultiMate? Not bad. It actually 
tied the winner in a few categories. 

The winner being the one that 
won 82% of the votes in the Ease 
of Use/Ease of Learning categories. 
'The one about which they said, 
"The ability to store deleted text and 
automatic document backup fea¬ 
tures were both highly desirable!' 
The one they thou^t they'd quickly 
“be able to use... for their day-to- 
day word processing tasks." 

The whole process took some 
three months of work by people 
in DSC to support the NRED in 
its work with the ERS and DSC 
to make the world a better place 
for the USDA. 

But the results were well 
worth the wait. Because at last 
they’ve solved their word- a 
processing problems... 

"With Leading Edge!" .rninr, 

THIS WAS THE WINNER: 

LEADING EDGE " 

LEADING EDGE WORD PROCESSING 


ultiMate 


Professional 
Word Processor 


Professiotial 
Word Processor 


Now, if it were you or 1 and we 
wanted a word processing program 
for our IBM-type PC, we'd probably 
stop off at our local computer 
store and simply diddle with a few. 

You and I, however, are not 
the U.S. Department of Agriculture. 

(Nor any of its permutations 
of subsystems like the Economic 
Research Service, National Re¬ 
sources Economics Division, Data 
Services Center, etc., etc.) 

So when the USDA told 
ERS to tell NRED and DSC to look 
into a tmckload of w.p. programs 
for all their PCs, the last thing they 
wanted was simple diddling. Their 
dedicated Wangs and Lexitrons 
were far too few to handle their 

THESE ARE THE PACKAGES 
THE COMMITTEE EVALUATED: 


needs, their IBM® PCs weren’t 
compatible with them anyway, and 
nobody really, quantifiably, knew 
from word processing with a per¬ 
sonal computer. 

Definitely not a diddling-mode 
condition. 

As they put it in The Exchan ge, 
an internally distributed publication 
of the Department of Agriculture: 

"A needs assessment showed that, 
in the long-term, a word processing 
system is needed that can increase 
word processing capability and 
also be compatible with ERS' Long 
Range Information Management 
goals." 

Well. "Needs assessment" led 
swiftly to “procurement action," 
which galloped into an "objective 
review" of the eight top-rated PC 
programs on the market (as com¬ 
piled by The Ratings Book pub¬ 
lished by Software Digest) , along 
with Wordstar® and Display Write 2, 
because they had some around. 

Thus armed with the names, 
the final evaluators (a team of secre¬ 
taries from NRED who would be the 
primary users of the PC software) 
became armed with each of the 
programs, along with checklists to 
record such things as ease of use, 
advanced features, and similarity to 
their existing dedicated equipment. 

The first to be eliminated from 
the prospect list were Office Writer™ 

THESE WERE THE FINALISTS: 


LEADING EDGE PRODUCTS, INC. 

LEADING EDGE SOFTWARE DIVISION, 21 HIGHLAND CIRCLE, NEEDHAM. MA 02194, TEL. 800-343-3436 (617) 449-4655 

HELP HOTLINE 800-523-HELP 

IBM is a registered trademark of International Business Machines. 
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user, is less expensive—^about $150. 

• Multijob allows the time-sharing algo¬ 
rithm to be tuned. For example, I 
gave my compile/text partition 75 
percent of the available cycles, leav¬ 
ing the editing partition with the bal¬ 
ance. Further, Multijob appears to be 
sensitive to keyboard activity, as it 
seems to shift priority to the editing 
partition to give better response 
when I blaze away at the keyboard. I 
like this self-tuning as 1 alternate be¬ 


tween “think” and “key” work states. 

• Multijob allows the background parti¬ 
tions to be temporarily stopped with 
a keystroke. This eliminates the time¬ 
sharing overhead completely when 
the user desires. 

• Multijob also “shadow prints” the 
background screen, so DOS messages 
are not necessarily lost. Alternatively, 
a keystroke can cause the back¬ 
ground task that needs to print to the 
screen to suspend execution until it 


MEMO: 

QUIT 
WORKING 
SO HARD. 



These people have quit working so hard: IBM, Honeywell, Control Data, 
GE, Lotus, Hospitals, Universities &. Government Aerospace. 


THE GREENLEAF FUNCTIONS” 


THE library of C FUNCTIONS that probably has just what you need . . . TODAY! 

. . . already has what you’re working to re-invent 

. . . already has over 200 functions for the IBM PC, XT, AT, and compatibles 

. . . already complete . . . already tested ... on the shelf 

. . . already has demo programs and source code 

. . . already compatible with all popular compilers 

. . . already supports all memory models, DOS 1.1, 2.0, 2.1 

. . . already optimized (parts in assembler) for speed and density 

. . . already in use by thousands of customers worldwide 

. . . already available from stock (your dealer probably has it) 

. . . It’s called the GREENLEAF FUNCTIONS. 

Sorry you didn’t know this sooner? Just order a copy and then take a break — 
we did the hard work. Already. 


THE GREENLEAF FUNCTIONS GENERAL LIBRARY: Over 200 functions in C 
and assembler. Strength in DOS, video, string, printer, async, and system interface. All DOS 1 
and 2 functions are in assembler for speed. All video capabilities of PC supported. 
All printer functions. 65 string functions. Extensive time and date. Directory searches. 
Polled mode async. (If you want interrupt driven, ask us about the Greenleaf Comm 
Library.) Function key support. Diagnostics. Rainbow Color Text series. Much, much more. 
The Greenleaf Functions. Simply the finest C library (and the most extensive). 
All ready for you. From Greenleaf Software. 

... Specify compiler when ordering. Add $7.00 each for UPS second-day air. MasterCard, 
VISA, check, or P.O. 



♦ Compilers: ♦ General Libraries.... $175 

Cl C86.$349 (Lattice, Microsoft, Mark 

Lattice.$395 Williams, Cl C86) 


Mark Williams ... $475 ♦ DeSmet C.$150 

♦ Comm Library.$160 

GREENLEAF SOFTWARE, INC. 


2101 HICKORY DRIVE ♦ CARROLLTON, TX 75006 » (214) 446-8641 


becomes the foreground partition. 

Roskos’ description of MultiLink is 
so similar to the Multijob I am familiar 
with I called B & L Computer Consul¬ 
tants, the developers, to see if these two 
products were the same. I was assured 
they are not, but are in fact competing 
products. Closer reading showed this to 
be the fact, as Multijob does not exhibit 
the file limitation nor the prototype 
board problem. I also found the B & L 
will be releasing a new version of 
Multijob to support DOS 30—^very 
good news indeed, as I am completely 
hooked on multitasking as a produc¬ 
tivity aid for program development, and 
expect to upgrade to 30 shortly. 

Chet Floyd 
Manhattan Beach, CA 

USTING BY TELEPHONE 

I am happy to see that PC Tech Journal 
offers readers a way of obtaining the 
source code listed in its issues. This ser¬ 
vice can be very beneficial to readers. 

However, I would like to suggest 
that you use a different method of 
source code distribution. One magazine 
I subscribe to gives its subscribers a 
telephone number. The subscriber can 
use this number to connect to the mag¬ 
azine’s bulletin board system, and then 
download any particular source code 
contained in the last three issues. 

I believe that this method of source 
code distribution is preferable to the 
method that you are using. I would 
much rather type in the code than pay 
$20 and still have to wait four to six 
weeks. You might not make as much 
money doing this, but believe me, it 
will make loyal subscribers. 

Doug Sharp 
Systems programmer 
Arvin Industries 
Columbus, IN 

We have considered this. However, a 
user could easily run up a telephone 
bill of more than $20 using such a ser¬ 
vice—especially if there were telephone- 
company-induced transmission errors 
or the like. In short, we can guarantee 
a diskette, but not a telephone line. 

I would be interested in knowing 
how others feel about this. 

—WF 
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BEIUSOFT HAS CHANGED THE 
Mm PROGRAMMERS WORK: 
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PASCAL, C & ADA 
COMPUTER AIDED PROGRAMMING 


The Bellesoft Entry System for Programs (ESP) has changed the way 
programmers will work in the future by putting computer aided programming 
(CAP) at their fingertips. 

What word processing programs did for writing text, Bellesoft has now 
done for generating programs: putting the computer to work to create a whole 
new way of writing software. 

Bellesoft’s ESP speeds up softwaie development by up to 50%, produces 
better programs and reduces debugging time. ESP improves programming in 
five significant ways: 

1. On-Line Syntax Checking. ESP is more than a very smart editor: it 
automatically checks your program for correct syntax as you enter or change it. 

2. On-Line Formatting. ESP automatically provides a correct and consistent 
format, critical for program maintainability. 

3. Context-Sensitive Abbreviations. ESP builds program structures or skeletons 
with a single keystroke, provides correct keywords and punctuation, and 
saves up to half your typing time. 

4. Program Editing. ESP manipulates program structures correctly with a single 
keystroke, allows you to delete or move statements easily. 

5. On-Line Programming Help. ESP provides menus of correct program 
components and correct syntax as an aid to faster programming. 

ESP is now available to computer manufacturers for inclusion in their 
software packages; to distributors and dealers for resale; to universities and 
schools as an aid to teaching programming; and to programmers who want to 
cut their work in half while writing better programs. 

For the IBM PC and compatibles and the Data General One. Single user 
licenses: “C”—$349, Ada—$499, Pascal—$249, all three—$599. Quantity and 
site discounts are available. Versions under UNIX and for Cobol and Fortran 
will be available in 1985. Call Leslie in Marketing at (206) 828-7282. 

To order, call LIFEBOAT, 1-800-847-7078. 

MELLESaFTT 

THE FIRST NAME IN PROGRAMMING PRODUCTIVITY 
2820 Northup Way, Bellevue, WA 98004, 206/828-7282 
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The Complete Hard Disk Solutions 

For Desktop & Portable PC's 10 Megabytes $794, Or 20 Meg $1288. 


We have the whole package you need 
to add a hard disk to your IBM PC or 
compatible. Our half-height 10 and 20 
megabyte drives have the lowest 
current draw in the industry. Unlike 
most aftermarket hard disks ours can 
"boot" direct from the hard disk. No 
software patches, or drivers to install 
just a copy of IBM PC DOS 2.0 or 2.1. 

Idiriully Easy with the popular 
Idir menu driven "visual shell" 
software. It replaces complicated DOS 
commands with menus that allow you 
to just point at what you want to do. 
Help files explain DOS commands and 
give you on-line advice when you 
need it. Idir takes the wonder out of 
the tree structured subdirectories so 
useful in organizing a hard disk. 

Hard Problems like excessive 
current draw and heat have until now 
been unsolved problems with 
aftermarket hard disks. Most drives 
draw lots of power. If your PC has 
many expansion boards in it. power to 
run a hard disk is probably not 
available. Hard disks have also been 
easily damaged by vibration and 
movement. And of course the problem 
any non-IBM product must face, 
compatibility with the IBM PC. We 
have tackled all these problems and 
come up with the best solutions 
available at any price. 

Cool & In Control with half-height 
drives so efficient they draw the same 
amount of power as a floppy disk 
drive. This means a minimum of heat 
inside your PC with more power avail¬ 
able for expansion boards. The 
controller uses LSI 
technology to provide 
fewer components, 
drawing less power, and 
giving significantly im 
proved performance over 
the IBM XT. 


The Portable Plus is lo or 20 

megabytes to go. In fact, the drives 
we use have been selected by several 
computer makers for use in their 
portable computers. Their plated 
recording media helps withstand 
vibration, and allows the drive to be 


used at any angle. 



Total Compatibility is a necessity. 
Our hard disks have the ability to boot 
directly from the hard disk. Check 
around, very few aftermarket systems 
can. In fact, all you need is a copy of 
DOS 2.0 or 2.1 and you are ready to 
go. no software drivers to install, or 
DEBUG patches to apply. 

Why Buy From Us? It's simple 
really. Better value, and no hassles. 
You see. the price advertised is the 
whole price. No extra for freight, 
credit cards. COD fees, or insurance. 
Perhaps the best part is if you have a 
question you deal direct with Qubie'. 
We have the knowledge and ability to 




help you quickly. And. if you do have 
a hardware problem during the 
warranty period it is fixed or replaced 
within 48 hours! 

No Risk. Don't be afraid to save. Our 
manual is written so even the novice 
can successfully install his own 
system. And remember, if for any 
reason you are not happy within 30 
days of purchase you may return it for 
a full refund, and we'll pay the freight 
back! Get our competition to make the 
same offer, and find out which system 
is best. We know which one you 
will choose. 

System Reqnirements: Any IBM PC 
with 64k RAM and PC DOS 2.0 or 
later. Compatible owners call for 
application information. 

PC 10: Includes 10 Megabyte drive, 
controller, cables, installation 
instructions. Idir software, 
and 1 year warranty. $794 

PC20: Same as above with 
20 Megabyte drive. $1288. 

Options: Auxiliary power supply, for 
those with computers already full of 
power hungry expansion boards. 
#PCPWR $88. 

Half-height bezel (specify computer). 
#HHBZL $15. 

DEALER AND QUANTITY PURCHASE 
INQUIRIES INVITED 


Order Today, Shipped Tomorrow! 

Price includes UPS surface freight 
and insurance. Add $12 for two day 
air service. For fastest delivery send 
certified check or credit card. Per¬ 
sonal checks take 18 days to clear. 
Calif, residents add 6% sales tax. 
Corporations and Institutions call for 
purchase order details. 

( 800 ) 821-4479 

Toll Free Outside California 

( 805 ) 987-9741 

Inside California 

QUBIE' 

4809 Calle Alto 
Camarillo, CA 93010 

Tempo House, 15 Falcon Road, 
London SWll, United Kingdom 


9/62 Blackshaw, Mortdale 
2223 N.S.W., Australia 
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You’ve seen the Macintosh, now see PC Paintbrush 


PC Paintbrush 

After many months of testing, ZSOFT 
Corporation is pleased to announce the 
versatile, colorful. PC Paintbrush. 

Not just 2 colors, but 4. 16. or even 256 col¬ 
ors. Not just 320x200 resolution, but 
640x200. 640x400. 720x350. 720x704. or 
more (depending on display adapter). 

PC Paintbrush is available NOW for the 
IBM PC and compatibles, with 192K of 
memory and DOS 2.0 or above. We support 
an astonishing variety of hardware: check 
the lists below. Soon: HPl 50 and Corona 
640x325 versions. 

For Business, too 

Besides being lots of just plain fun. we've 
designed PC Paintbrush for serious business. 
Our character sets (all 6 of them) are the best 
looking in the industry. Our printout is 
second to none. 



First Quarter 
Report 



Want to improve humdrum bar graphs? 
With PC Paintbrush, you can grab a chart or 
graph from another program (such as Lotus' 
1-2-3 or Soreim's SuperCalc3). then 


embellish it with PC Paintbrush. T^ke a plain 
2 or 4 color bar graph and produce a stun¬ 
ning 16 color slide or printout (requires 
appropriate display adapter). 

We offer special group licensing agree¬ 
ments. as well as inexpensive customization 
services for your business' special 
requirements. 

Astonishing Resolution 

No need to buy additional hardware. We've 
made sure that PC Paintbrush will work with 
your printer, your display, and your 
application. 



You can print on B/W printers from IBM. 
Epson. NEC. Okidata. C-ltoh. and Gemini: or 
color printers from Diablo. Tektronix. 
PrintaColor. Hewlett Packard (HP7475 
Plotter). Quadram. and Transtar. With the 
color printers, pick from 25 different colors. 
With black and white printers, pick from 16 
different shading patterns. Color printers 
never looked so good. 

The display possibilities with PC Paint¬ 
brush are equally amazing. We COM¬ 


PLETELY support display cards by Amdek. 
Quadram, Tecmar, Hercules, IBM, Mindset. 
Scion, and even the PCjr 16 color display, 
just imagine 640x480 resolution in 16 
brilliant colors (that's 9 times the resolution 
of the IBM color card!), or 720x704 resolu¬ 
tion in 3 shades of grey. 

Blinding Speed 

You hate waiting and so do we. All of our 
graphics are written entirely in assembler, 
for the fastest possible results. 

We provide Products, not Promises 

No promises, just fact: we are currently 
shipping PC Paintbrush. 

All ZSOFT software comes with a real war¬ 
ranty, and our service is second to none, just 
ask some of our customers (such as IBM, 
Sohio, Michelin, Salomon Bros., Sperry, 
Westinghouse. U. of Pittsburgh ... shall we 
go on?). 

For those interested in updates, a single 
small fee entitles you to updates for one 
year: no catch: no additional costs, no need 
to return diskettes, no postage fees. 

Schools 

Schools and universities please call for 
educational discounts. 



Z-SOFT 


370 HERMITAGE CT. SW 
MARIETTA. GEORGIA 30064 • 404-425-3766 
Macintosh is a registered trademark of Apple Co. 
PCjr, is a registered trademark of IBM. 
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New Release 1.8 — SOLID GOLD 


CocleSmith‘^-86 


IB: fabcode.COM* 


•CodeSmith-SB* 


Also runs on some IBM-PC Compatibles 


2001:0000 

2001:0001 

2001:0004 

2001:0007 

2001;000C 

2001:000E 

2001:0011 

2001:0013 

2001:0015 

2001:0015 

2001:0019 

2001:0016 


53 
9BDEC2 
BB3100 

803E5E- 

7305 

BB0100 

EB02 

F2AB ffWH 

8DAD63- 

240C 

45 


1138 


0000 


AX=808B 
BX=0000 
CX=0000| 
DX= 


SS=1983| 
DS=1984| 
ES=1985[ 
lCS=200lI 
IP=[ 


lOJNIT: 


BX :TAG A LINE 

ST[2],ST 

BX,Offset VECT0R_TABLE_2 

D0S_VERSI0N_MUM,’2’ ;BREAKPOINT SET 

TRASH.IT 

BX,Offset VECTOR .TABLE _1 

Short LONG.LABELS.ARE.OK.AS.YOU.LIKE 

STOSW ;STOP 777th TIME 


;BREAKPOINT SET 


TRASH .IT: 


JMP 

REPNZ 


LONG LABELS.ARE_OK.AS.YOU.LIKE: 

. LEA BP,WIER0_C00E + 2LDI] 
ANO AL,00011100B 

OB 69 


;CHANGE RADIX 


[Absolute Aclclress=03C9E Segment:Dffset=03C4:0D5E 


ASCII SUPPORT 


- CodeSmith-86 
MAKES DEBUGGING 
A BLAST! 


It’s here—THE Multi-Window Interactive Debugger that’s STATE-OF-THE-ART. 






Scroll Up/Down thru full-screen disassemblies & memory dumps 
Load and Write Commands much easier, more powerful than DEBUG’s 
“Snapshot” a complete debugging state onto disk—resume later 
Thie passpoints and execution path counters 

SCREENSAVE mode saves and restores user’s graphic display when breakpoint hit 
Disassemble selected ranges of memory code to disk—compatible with IBM Assembler 
data Read/Write or memory range access 

Line technical support 

The Professional’s Choice—CodeSmith-86 

Multiple copies purchased by: 

Lotus Development Corp., MicroPro, VisiCoip, IBM. 



Requires MS-DOS & 160K RAM. 
OEM and dealer inquiries invited. 


VISUAL AG€ 

642 N. Larchmont Blvd. • Los Angeles, CA 90004 
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Introducing Quadnet? 

! family of four LAN syst 
that can grow with you 
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The family tie. 

Each member of the Quadnet 
family of local area network 
systems has its own unique 
characteristics. Yet all four 
share one family trait. The same 
network software. 

That means you can start with the 
LAN ^stem that suits your needs 
today. And upgrade tomorrow 
without having to learn a whole 
new set of commands. It’s the only 
LAN system for IBM PCs. XTs 
and compatibles that you won’t 
outgrow. 

Making the right match. 

If you’re not sure which Quadnet 
LAN ^stem is right for you, your 
Quadram dealer and our SelectNet™ 
software can help. This easy-to-use 
software will ask you a variety of 
questions about your planned appli¬ 
cations. number of users, operating 
system, and more. Then SelectNet 
will recommend the ideal Quadnet 
match. 

Quadnet comes with its own 
powerful multi-user operating 
^stem. Perfectly compatible with 
PC-DOS, Quadnet software lets you 
keep your current software and add 
on exciting multi-user packages. 

And while some systems limit each 
user to about 360K worth of data 
(just enough for one floppy disk), 
Quadnet lets you segment your 
hard disk any way you like. 

When you’re ready to order, all the 
accessories are pre-packaged so 
you’re sure to get everything you 
need to get your Quadnet ^stem 
up and running. The master 
package includes hardware, soft¬ 
ware and documentation. A work¬ 
station kit contains hardware for 
one workstation. And the cabling 
kit comes corriplete in three 
workstation increments. 


Quadram Quality. 

Insist on the Quadram name. It’s 
your assurance that you’re 
getting a quality 
product from an estab¬ 
lished and reliable com¬ 
pany. Ask your dealer 
about Quadram. \Ne 
don’t make personal 
computers, 
them better. 


QUADRAM 

' ^ An Intelligent Systems Company 

4355 International Blvd./Norcross, Ga. 30093 
(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 

INTERNATIONAL OFFICES 

Interquadram Ltd. 442 Bath Road. Slough. England SL16BB 
Tel: 6286-63865 Tlx: 847155 Auriema G Interquadram GmbH 
Fasanenweg 7 6092 Kelsterbach, West Germany Tel: 6107-3089 
Tlx: 417770 Seva G Interquadram s.a.r.l. 41. Rue Ybry. 92522 Neuilly 
Tel: 758-1240 Tlx: 630842 Iso Bur Chevco Computing 6581 Kitimat 
Road. Mississauga. Ontario. Canada L5N-2X5 Tel: 416-821-7600 

IBM® PC, XT are registered trademarks of 
International Business Machines Corporation. 
Wordstar is a registered trademark of 
MicroPro International Corporation. 

©Copyright 1984 Quadram Corporation. 

All Rights Reserved. 
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Impressive AT 




first 

reaction to the IBM Personal 
Computer AT: impressive. 

Impressive because IBM built 
a whole new machine from the 
ground up. that is amazingly 
compatible with machines we 
already know and love, the PC 
and the PC/XT. Impressive be- 
caidse it gives us true multi¬ 
tasking and true networking. 

We did not stop assessing the 
AT until we understood it from 
the outside in and the inside 
out. Our first impression Keld 
and intensified: we are now 
even more impressed. 

In this special report oh the 
AT, a complete technical review 
is followed by coverage Of the 
major elements that contribute 
to the AT’spower: DOS 3-0, the 
IBM Network, the iAPX 286, 
XENIX. The report details the re¬ 
search behind our impressions of 
the fastest and most powerful 
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PC/AT TECHNICAL REVIEW 




Analyzing the 

Advanced 

Technology 

A technical review of IBM's fastest, 
most powerful, and most advanced 
Personal Computer 


THOMAS V. HOFFMANN 


T 

MLhe PCI AT is not the best, 
fastest, most powerful, most 
advanced desktop computer 
in the world, but that is not 
the issue at hand. 


A DVAN CED TECHNOLOGY 
APTITUDE TEST 

Part 1: Comprehension. Read the 
following passage, then answer the 
questions below. Multiple choice 
questions may appear to have more 
than one correct answer; try to pick 
the best one. A general familiarity 
with Western Civilization since 
1950, while not an absolute pre¬ 
requisite, will be quite helphil. 

After the anthem, the Atlanta team 
accepted the accolades thrust at 
them as the avid throng anticipated 
this, another test, and the Astros 
thoughtfully admired three awfully 
tense and thoroughly artful throws 
along the artificial turf Alfredo 
talked animatedly, then absent- 
mindedly took another Twinkle, al¬ 
most thoughtlessly, and that annoyed 
Tom Adams. “That artless twit! Al¬ 
ways talking, always taking. A totally 
ardess twit,” Adams thought. Alfredo 
tossed a towel at the Astros’ trainer. 


Artie, then Artie took a Twinkle. 
Adams tensed. A tiny accident to¬ 
night and their aspirations tumbled: 
Atlanta threatened, and trepidation 
affected them all terribly. Adams 
thought all the athletes tired and 
thin. Artie took all the Astros’ towels 
and threw Alfredo’s Twinkles away. 
“Terrific! Another temper, another 
tantrum, and then Atlanta takes all,” 
threatened Adams. “Terrific!” 

1. IBM’s new personal computer is 

a. In a league by itself 

b. Where it’s at 

c. Where it sat 

d. Wear its hat 

2. Says who? 

a. The passage I just read 

b. The Wall Street Journal 

c. The cover of this issue 

d. Artie 


Thomas Hoffmann wrote the technical re¬ 
view of PC]v in the May issue of PC Tech 
Journal and last month compared ten, 10MB 
fixed-disk systems. He is a contributing editor 
to this magazine. 
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3. The ballgame is 

a. About to begin 

b. A whole new one 

c. Metaphorical 

4. Twinkles are a metaphor for what? 

a. Peanuts 

b. Hot Dogs 

c. Popcorn 

d. Nachos 

5. Accolade means: 

a. Good, like an accordian 

b. A drink served from a 
smiling pitcher 

c. Pitchers never smile during 
a game 

6. The passage is structurally similar to 

a. The pancreas of a Malayan 
jungle lemur 

b. The ROM subsystem of the computer 
in question 1 

c. Alvin Toffler 

d. Nothing in Western Civilization 
since 1950 

7. The only serious question is 

a. This one 

b. Question 1 

c. Question 6 

d. What is truth? 

STOP. Do not proceed until told to do so. 
Do so. Now. 


TIMING IS EVERYTHING 

In literature, as in life, the ques¬ 
tions often are more interesting 
than the answers. Unfortunately, I 


will never get away with (or paid) 
writing an article that is completely 
devoid of answers, so here we go 
with yet another question: Wanna 
by a duck? 

How about a paradox? (I know, 
that’s two questions. Actually, it is 
two ducks, but who is counting?) 
Douglas Hofstadter fans will certain¬ 
ly enjoy question seven, the answer 
to which should be (c) Question 6, 
because the answer to question six 
is (b) The ROM subsystem of the 
computer in question 1 (I’ll explain 
why later), but that makes question 




seven also serious, so (a) is correct, 
but the question is “The only seri¬ 
ous question is.” Therefore, this 
statement is false. 

SPACE TO SHUTTLE 
AROUND IN 

The PC/AT is not the best, fastest, 
most powerful, most advanced 
desktop computer in the world, but 
that is not the issue at hand. It is 
the fastest, most powerful, most 
advanced IBM Personal Computer, 
and it is very compatible with the 
rest of the PC family; incompatibili- 




The AT sports a boxier and less stylish look than its predecessor. It is most obviously different when observed from the front, with its keylock, 
indicator panel, and halfheight diskette drives From the side and back, however, a closer look is required to distinguish an AT from a PC 
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Identical-looking diskette drives? Not quite: the lower unit (marked with an asterisk) is the optional 360KB drive; the 
upper unit is the new "high density" drive Although IBM does not identify its suppliers, the drives appear identical to 
C Itoh’s recently announced units (see the Tech Releases section, page 220). 


ties are generally due to conscious 
trade-offs where the benefits out¬ 
weigh the inconveniences. 

The AT is the machine that will 
make the transition from a single- 
user, single-task environment to a 
multi-user, multitask environment. 
At the low end, it is price-competi¬ 
tive with the PC/XT, but with better 
performance by a factor of two or 
more, and far greater expandability. 

This article will explore the 
new system features and compo¬ 
nents, with particular attention to 
compatibility with the rest of the PC 
family. Some highlights: 

• The AT uses the faster and more 
powerful Intel 80286 micropro¬ 
cessor, with the optional 80287 
numeric coprocessor. 

• The system board supports 
256KB or 512KB of RAM, and 
64KB of ROM with sockets for 


another 64KB. 

• Eight I/O expansion slots support 
existing PC 8-bit devices or new 

16-bit devices, including up to 
2.5MB of additional system RAM. 

• New higher capacity diskette 
(1.2MB) and fixed drives (20MB) 
are available for the AT. 

• The system board has a CMOS 
clock/calendar/configuration 
memory with battery back-up. 

• The keyboard is slightly re¬ 
arranged with one additional key 
and three LED indicators for 
CapsLock, NumLock, and Scroll- 
Lock. The big keys have flat tops, 
just like we always wished. 

• The system unit itself is larger 
and has room for up to three 
rotating memory drives, with a 
maximum of two fixed-disk 
drives or two diskette drives. 

• The 192-watt power supply can 


be switched by the user between . 
115- and 230-volt operation; there 
is a temperature-controlled, vari¬ 
able-speed fan. 

TWO MODELS 

Despite all the speed, glitter, and 
new technology, the AT is still a PC 
inside. There are two models. The 
base model includes the keyboard, 
system unit with 256KB of R\M, the 
combination fixed-disk and diskette 
drive adapter, and one 1.2MB high- 
capacity diskette drive. The en¬ 
hanced model adds 256KB of RAM 
for a total of 512KB, a 20MB fixed- 
disk drive, and a combination 
serial/parallel adapter. 

Seven I/O slots are left open in 
the base model and six in the en¬ 
hanced model. A complete system 
requires the addition of the user’s 
choice of display adapter and dis- 
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play. The same adapters that work 
in the PC will work here; BIOS sup¬ 
ports both the monochrome and 
color/graphics adapters. 

THE PROCESSOR 

Intel’s 80286 is the most powerful 
member of the 8086 family, which 
includes the 8088 used in the other 
IBM Personal Computers. (See re¬ 
lated article, “Evolution of the iAPX 
286,” by Bob Greene, page 118 in 
this issue.) It can address up to 
16MB of physical memory, runs at a 
conservative 6 MHz clock rate, has a 
true 16-bit data bus interface, and 
its instruction set is upwardly com¬ 
patible with the 8086 family. 


• An Intel 80286 microprocessor 
and support circuits 

• A socket for an Intel 80287 
numeric coprocessor 

• 256KB or 512KB of RAM, with 
parity checking 

• 64KB to 128KB of ROM 

• Seven DMA channels: four 8-bit 
and three 16-bit channels 

• Two 8259A interrupt controllers 
that provide 15 levels of inter¬ 
rupts, plus NMI 

• An 8254-2 counter timer that pro¬ 
vides three programmable timers 

• A system clock/calendar/alarm 
and CMOS memory for storing 
system configuration information, 
with battery back-up 


AT. For the intensely curious, the 
changes that have been made in the 
AT include the following: 

• Pin B04, which was IRQ2 in the 
PC, is now IRQ9. The vector is re¬ 
directed by BIOS to INT OAH, 
which is where IRQ2 went in the 
PC and PC/XT. 

• Pin BOS, reserved in the PC, is a 
zero wait state signal, which a de¬ 
vice can use to tell the processor 
to complete the present bus cycle 
without any additional wait states. 

• Pin B19, previously DACKO and 
used for refreshing the system 
RAM, is now a bidirectional re¬ 
fresh signal. The system generates 
refresh without using a DMA 



The keylock on the front of the AT system unit is perhaps its most identifi- The AT is delivered with a label covering the power receptacle that reminds 

able feature Locking the system with the keylock secures the cover, disables the installer to set the power switch for either 115V or 250V power. This 

the keyboard, and prevents a bootstrap. means that the same AT system unit can be sold both in the United States 

and internationally; the PC, on the other hand, required a different model 
for overseas distribution 


The 80286 processor has two 
execution modes: Real Address 
Mode, which supports the existing 
8086 architecture with a 1MB mem¬ 
ory address space (20 address bits); 
and Protected Virtual Address Mode, 
which expands the memory space 
to 16MB (24 address bits) and has 
features to support memory protec¬ 
tion, virtual addressing, and multi¬ 
tasking directly in hardware. 

FAMILY TIES 

The system board of the PC/AT 
packs a lot of function into a space 
of about 12 by 13 inches. The major 
components are these: 


• A speaker 

• An Intel 8042 single-chip micro¬ 
controller that provides the 
bidirectional keyboard inter¬ 
face and other sense and control 
functions 

• Eight I/O slots: six that have a 36- 
pin and a 62-pin edge connector 
socket; two that have only a 62- 
pin socket 

The I/O channel uses the same 
62-pin edge connector as the PC, 
with essentially the same signals. 
The few minor differences are com¬ 
pensated for by BIOS, and the re¬ 
sult is that nearly all existing PC ex¬ 
pansion cards should work in the 


channel, and there is a provision 
for an external processor or 
other bus master to supply its 
own refresh signal. 

Another 36-pin connector in 
front of the 62-pin socket supports 
the additional DMA channels (8-bit 
channels 0,1,2,3 and l6-bit channels 
5,6,7), control and data signals for 
16-bit transfers, extended memory 
address lines, provision for multiple 
bus masters (other microproces¬ 
sors), and additional interrupts. 

IBM has finally included the 
second most popular feature (after 
expansion memory) provided by 
most multifunction boards: a clock/ 
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PC/AT TECHNICAL REVIEW 


The most visible indicator of IBM’s attention to 
detail is the IBM label on the front of the system 
unit; it can be rotated to any 90 degree position. 
This means the system unit can be mounted ver¬ 
tically and still look natural, as there are no 
other orientation clues on the front of the unit 



I 

has finally included 
the second most popular fea¬ 
ture (after expansion mem¬ 
ory) provided by most multi¬ 
function boards: a dockical¬ 
endar with battery back-up. 


TABLE 1: CMOS/address Map 


ADDRESSES 

DESCRIPTION 

OO-OD 

Real-time clock information 

OE 

Diagnostic status byte 

OF 

Shutdown status byte 

10 

Diskette drive type byte - drives A and B 

11 

Reserved 

12 

Fixed-disk type byte - drives C and D 

13 

Reserved 

14 

Equipment byte 

15 

Low base memory byte 

16 

High base memory byte 

17 

Low expansion memory byte 

18 

High expansion memory byte 

19-2D 

Reserved 

2E-2F 

2-byte CMOS checksum 

30 

I-ow expansion memory^ byte* 

31 

High expansion memory byte* 

32 

Date century byte* 

33 

Information flags* 

34-3F 

Reserved* 

* These bytes are not included in the checksum calculation and are not part of the 
configuration record. 


Courtesy of IBM Corp. 


calendar with battery back-up. The 
chip also contains enough CMOS 
RAM to store the essential configu¬ 
ration information that used to be 
remembered in switches on the sys¬ 
tem board. A set-up program is in¬ 
cluded on the diagnostic diskette, 
which is used to store the configu¬ 
ration parameters and set the clock. 
Table 1 shows the layout of the 
configuration memory. 

There are still two switches on 
the system board: one selects either 
a monochrome or color display 
adapter as the initial default display 
device; the other indicates the pres¬ 
ence of the second 256KB of RAM 
on the system board. A third switch 
is operated by a key lock on the 
front panel; it disables the keyboard 
as a simple security aid. 

The timer and speaker logic is 
compatible with that of the other 
PC family members. Like the XT, 
the AT does not have a cassette 
interface (see table 2). 

KEY OF C 

The keyboard controller is an intel¬ 
ligent interface, with commands for 


transferring data to and from the 
keyboard, as well as some miscella¬ 
neous input and output. I/O ports 
60H and 64H are used to control 
the 8042. The controller also has 
outputs for a signal associated with 
entering and leaving protected 
mode, and a system reset. The con¬ 
troller can read inputs from the 
RAM switch, CRT switch. Key switch, 
and a manufacturing test jumper. 

The major difference between 
the AT keyboard and the PC key¬ 
board is the two-way data path. The 
three LED indicators are set by 
BIOS every time it processes any 
request for a key or a keyboard in¬ 
terrupt; this ensures the indicators 
are valid, even if an application 
changes the shift state bits in the 
BIOS data area in order to force a 
particular mode, such as CapsLock. 

The new keyboard sends the 
same make scan codes (when keys 
are depressed) as the PC keyboard. 
The break codes are now two-code 
sequences: FOH followed by the 
make code. The original keyboard 
indicated break code by setting the 
high bit of the scan code. The con- 
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troller can be told to convert break 
codes to PC scan-code format 
before passing them to the system. 
This allows programs that do direct 
keyboard input to check the ma¬ 
chine ID and set things up so their 
dedicated keyboard interrupt rou¬ 
tines still work. The keyboard inter¬ 
rupt is still INT 9 (IRQl), and scan 
codes are read from I/O port 60H, 
just as in the PC, but the mecha¬ 
nism is different. 


MEMORY ORGANIZATION 

The first megabyte of the memory 
address space (which is all there 
is in Real mode) is mapped the 
same as’ the PC’s memory. The first 
640KB is available for user RAM (up 
to 512KB on the system board and 
another 128KB in the I/O channel). 
Video buffers, special device BIOS 
ROMs, and other adapter-resident 
memory goes from segment AOOOH 
up to DFFH. The last 128KB is re¬ 


served for ROMs on the system 
board. The POST (power-on self 
test), BIOS, and Cassette basic 
occupy the top 64KB of the first 
megabyte (see table 3). 

The new DOS 3 0 operates in 
Real mode on the AT. This comes 
as no surprise, because it also runs 
on every other member of the PC 
family. The POST places the proces¬ 
sor in Protected mode to check that 
the machine is working correctly 
and to determine the existence of 
expansion RAM beyond the first 
megabyte. Newly added functions in 
the BIOS allow reading and writing 


A modesty panel, supplied with every AT and at¬ 
tached with velcro tabs, dresses up the rear of the 
system unit Although the panel does cover some 
of the gingerbread, wiring can still create a mi¬ 
nor raVs nest 


Inside, the AT resembles its siblings The fixed- 
disk unit, not visible from outside the unit, is in 
the center. Eight full-length slots are on the left 
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to the extended memory, and the 
VDISK (virtual disk) driver can be 
set up to use extended memory as 
one or more RAM disks. Full use of 
the extended memory will have to 
wait for XENIX or other operating 
systems designed to execute in Pro¬ 
tected mode. 

ROMS FOR ONE MORE 

When someone puts a new IBM PC 
in or near my hands, my fingers go 
right for the debugger and start 
dumping the built-in ROMs in ASCII 
looking for interesting dates, copy- 



The AT is supplied unth a standard clock!calen¬ 
dar feature. A lithium battery is also supplied, 
attached with a velcro fastener to the rear of the 
system unit IBM delivers the battery unplugged; 
the user must attach the battery and run the set¬ 
up program to initialize the time and date 


right notices, and other silicon ar¬ 
chaeological artifacts. 

When I dumped the first ROM 
at FOOOiOH, I saw 

66118811002289 CCOOPPRR.. 
lIBBMM 11998844 

and immediately suspected a ma¬ 
chine malfunction or a bug in the 
debugger: I had just gotten new 
glasses, so I knew my eyes were 
not failing me. Eventually I realized 
what was going on. The memory on 


TABLE 2: I/O Address Map 


HEX RANGE DEVICE 


DMA controller 1, 8237A-5 
Interrupt controller 1, 8259A, master 
Timer, 8254.2 
8042 (ke\4)oard) 

Real-time clock, NMI (nonmaskable interrupt) mi^k 

DMA page register, 74LS612 

Interrupt controller 2, 8259A 

DMA controller 2, 8237A-5 

Clear math coprocessor busy 

Reset math coprocessor 

Math coprocessor 

Fixed disk 
Game I/O 

Parallel printer port 2 
Serial port 2 
Prototype card 
Reserved 

Parallel printer port 1 
SDLC, bisynchronous 2 
Bisynchronous 1 

Monochrome display and printer adapter 
Reserved 

Color/graphics monitor adapter 
Diskette controller 
Serial port 1 


Courtesy of IBM Corp. 



All mass storage devices are mounted in slides and are easily installed and removed If the grill (at 
the lower right) and the second diskette drive are removed, a second fixed-disk drive can be mounted 
and is hidden with a modesty panel (not shown). Note the label on the fixed disk: it shows the very 
important drive-type number, required by IBM’s AT set-up program. 


OOO-OIF 

020-03F 

040-05F 

060-06F 

070-07F 

080-09F 

OAO-OBF 

OCO-ODF 

OFO 

OFl 

0F8-0FF 

ifoTfs 

200-207 

278-27F 

2F8-2FF 

300-31F 

360-36F 

378-37F 

380-38F 

3A0-3AF 

3BO-3BF 

3CO-3CF 

3D0-3DF 

3F0-3F7 

3F8-3FF 
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TABLE 3j System Memory’ Map 


ADDRESS 

NAME 

FUNCTION 

000000 to 
07FFFF 

512KB system board 

System board memory 

080000 to 
09FFFF 

128KB 

VO channel memory 

128KB memory 



Expansion option 

OAOOOO to 

128KB video RAM 

Reserved for video display buffer 

OBFFFF 



OCOOOOto 

128KB VO expansion 

Reserved for ROM on FO adapters 

ODFFFF 

ROM 


OEOOOO to 

64KB reserved on 

Duplicated code assignment at address 

OEFFFF 

system board 

FEOOOO 

OFOOOOto 

64KB ROM on the 

Duplicated code assignment at address 

OFFFFF 

system board 

FFOOOO 

100000 to 

Maximum memory 

VO channel memory 

FDFFFF 

15MB 

512KB memory 

Expansion options 

FEOOOO to 

FEFFFF 

64KB reserved on 
system board 

Duplicated code assignment at address 
OEOOOO 

FFOOOOto 

FFFFFF 

64KB ROM on the 
system board 

Duplicated code assignment at address 
OFOOOO 


Courtesy of IBM Corp. 



Rails are attached to the sides of the disk units Once installed, the drives are secured with small 
brackets, such as the one shown on the lower disk drive. 


the system board is organized in 
16-bit words, but standard ROM and 
PROM chips are organized in 8-bit- 
wide bytes. It takes two ROMS side- 
by-side to make a block of 16-bit 
memory: the even addresses are all 
in one chip, and the odd addresses 
are in the other. 

Look again at the ccooppyy- 
rriigghhtt notice. Each ROM begins 
with an ASCII identification number 
and copyright, which if read by it¬ 
self is perfectly normal. The two 
interleaved messages give the op 
art display shown above. 

This leads us at long last back 
to the opening passage of this 
article, which in case you didn’t 
count, contains exactly 128 words. 
The even ones all begin with the 
letter A and the odd ones begin 
with the letter T (if you number 
starting at 0). If each word is said to 
represent 1KB of system ROM, then 
the organization of the paragraph is 
analogous to that of the 128KB 
ROM space at the AT system board. 
If you already knew this, you may 
go to the head of the class. 

For those of you more inter¬ 
ested in function than in form, the 
64KB ROMs shipped with the AT 
contain Cassette basic version Cl. 10 


TABLE 4: PC Family Codes 


PC FAMILY TYPE CODES 

(IN LOCATION FFFFEH OF SYSTEM) 


FFH 

PC 

FEH 

PC/XT and Portable 

FDH 

pcyr 

FCH 

PC/AT 


(32KB), which is identical to the 
version shipped in the current PCs. 
(The PQr has a different version 
Cl.20, which has hooks for car¬ 
tridges and loading from cassette.) 
The other 64KB is devoted to an 
extensive power-up and manufac¬ 
turing self test, plus an expanded 
BIOS. The PC/AT has a type code of 
FCH at location FFFFEH. Table 4 
shows the type codes for the cur¬ 
rent family members. 
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Three boards for the AT: the Serial/Parallel adapt¬ 
er (below) is optional on the basic model and 
standard on the enhanced; the 128KB memory 
expansion board (opposite page, top) is optional 
on both models; the Diskette/Fixed Disk adapter 
(opposite, bottom) comes standard with the AT 



SeriaVParallel adapter 


T 

MLhe Kf BIOS is an impres¬ 
sive piece of work, as much 
for its planning for the future 
as for its dealing with 
the legacy of the past. 


TABLE 5: POAT BIOS Functiom 


ROM BIOS funaions are accessed through software interrupts 10 

through IF. Veaors 40 through 5F are also reserved for BIOS use. 

Functions in bold&ce are specific to certain PCs and return an error 

if requested in systems where they are not supported. 

INTERRUPT IIUJORBIOS 

SUBSIDIARY 

NUMHER FUNCTION 

FUNCTION (AH) 

10 VIDEO 

00 

Set mode 


01 

Set cursor type 


02 

Set cursor position 


03 

Read cursor position 


04 

Read lightpen position 


05 

Set active text page 


06 

Scroll up 


07 

Scroll dora 


08 

Read attr/char 


09 

Write attr/char 


OA 

Write char 


OB 

Set color palette 


OC 

Write dot 


OD 

Read dot 


OE 

Write 


OF 

Current video state 


10 

(PQr) Set palette registers 


11 

Reserved 


12 

Reserved 


13 

(AT) Write string 

11 EQUIPMENT CHECK 

— 

Return equipment flag 

12 MEMORY CHECK 

— 

Return contig mem size 

13 DISKETTE 

00 

Reset disk system 

OR FIXED DISK 

01 

Read status 


02 

Read seaors 


03 

Write seaors 


04 

Veril>^ seaors 


05 

Format track 

FIXED DISK 

06 

(PC, XIO Format and set bad sector flags 


07 

(PC, XT) Format drive 


08 

Get current drive parameters 


09 

Initialize drive pair parameters 


OA 

Read long (include 4 ECC b>tes) 


OB 

Write long (include 4 ECC b\T;es) 


OC 

Seek 


OD 

Alternate disk reset 


OE 

(PC, XT) Read sector buffer 


OF 

(PC, XT} Write sector buffer 


10 

Test drive ready 


11 

Recalibrate 


12 

(PC, XT) Controller RAM diagnostic 


13 

(PC, XT) Drive diagnostic 


14 

Controller internal diagnostic 

FKED OR DISKETTE 15 

(AT) Read DASD type 

DISKETTE 

16 

(AT) Read disk change line 


17 

(AT) Set DASD type for format 

14 COMMUNICATIONS 

00 

Initiiize comm port 


01 

Send charaaer 


02 

Receive charaaer 


03 

Return comm ppn status 

15 CASSETTE 

00 

(PC, PQr) Motor on 


01 

(PC, PQV) Motor off 


02 

(PC, PQV) Read blocks 


03 

(PC, PQV) Write blocks 
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MULTITASKING 

80 

(Al^ Device open 



81 

(A'D Device close 



82 

(aT) Program termination 



83 

(AT^ Event wait 


JOYSTICK 

84 

(A'D Read joystick 



85 

(AID System Request key pressed 


MULTITASKING 

86 

(AT) Wait 


80286 SUPPORT 

87 

(AT) Move blodt 



88 

(AT) Get extended mem size 



89 

(AID Enter Virtual mode 


MULTITASKING 

90 

(AID Device busy loop 



91 

(AID 8et completion flag 

16 

KEYBOARD 

00 

Read key 



01 

Check ke>^ available 



02 

Reairn shift status 



03 

(PQr) Set typamatic rates 



04 

(PQr) SeFClear keyboard click 

17 

PRINTER 

00 

Print diaraaer 



01 

Initialize printer 



02 

Read printer status 

18 

RESIDENT BASIC 

— 

Entry to ROM BASIC 

19 

BOOTSTRAP 

— 

System bootstrap 

lA 

TIME OF DAY 

00 

Read clock 



01 

Set clock 



02 

(AT) Read real-time clock 



03 

(AT) Set real-time clock 



04 

(AID Read date 



05 

(AT) Set date 



06 

(AT) Set alarm 



07 

(AT) Reset alarm 



80 

(PQr) Set sound multiplexer 

IB 

Pointer to user keyboard break routine 

1C 

Pointer to user timer tick routine 

ID 

Pointer to video parameters 


IE 

Pointer to diskette parameters 

IF 

Pointer to character patterns (128-255) 

40 

Reserved for Diskette FO when fixed-disk BIOS installed 

41 

Pointer to fixed-disk parameter table 

4243 

Reserved for BIOS 



44 

(PQr) Character patterns (000-127) 

45 

Reserved for BIOS 



46 

(AT) Pointer to second fixed-disk parameter table 

47 

Reserved for BIOS 



48 

(PC^r) Cordless keyboard translation routine 

49 

(P(^) Non-keyboaurd scan code translation table 

4A 

(AT) Pointer to user alarm routine 

4B-5F 

Reserved for BIOS 



80-8F 

(PQr) Used during POST and built-in diagnostics 


BIOS 

The PC/AT BIOS and POST is four 
times bigger than the 8KB BIOS 
and POST of the XT, and it does 
more. BIOS exists to provide I/O 
support and a uniform interface 
across the PC family. Most of the 
additional space is taken up by ad¬ 


ded functions: 

• Parity errors display a message 
telling which bank of memory 
failed, not just 1 or 2 for system 
or I/O channel. 

• Fixed-disk BIOS is included on 
the system board, rather than on 
the controller card 



128KB memory expansion board 



Diskette/Fixed Disk adapter 


• Diskette BIOS is considerably 
more complicated due to the var¬ 
ious combinations of media and 
drive types that must be handled 

• Code was added to manage the 
new clock/calendar and configu¬ 
ration memory, including an 
alarm feature that will call a user 
routine through INT 4AH when 
the alarm “rings.” 

• Functions for multitasking sup¬ 
port were added to INT 15H 
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(formerly Cassette I/O). A mecha¬ 
nism was added for BIOS to 
break out of wait loops and allow 
a multitasking system dispatcher 
to run another task. This encour¬ 
ages wider use of the standard 
BIOS support in applications in 
which it was not feasible before. 

• Interrupt 15H also has functions 
for accessing extended memory 
beyond 1MB. These are used by 
the DOS VDISK driver to imple¬ 
ment large virtual disks beyond 
the memory directly usable by 
DOS and user programs. 

The PC/AT BIOS functions are 
shown in table 5. 

The AT BIOS is an impressive 
piece of work, as much for its plan¬ 
ning for the future as for its dealing 
with the legacy of the past. As an in¬ 
dication of the effort, the earliest 
date I could find in the BIOS listing 
was 9/16/82, in the module that de¬ 
fines compatible origins for many 
of the interrupt routines. That is 
two years before the announcement 
of the machine, and there is no rea¬ 
son to believe that work was not 
already underway even then. 

The entire development of the 
original PC took place in only 18 
months, and there are places where 
it shows. The AT seems to have 
been more carefully planned and 
constructed than the PC. Further¬ 
more, the AT benefits from three 
years of experience with the PC by 
IBM and the rest of us. 

DASD ONLY ONE FOR ME 

For years IBM mainframe types 
have spoken of DASD (pronounced 
DAZ-dee), which is an ancient 
Druid acronym for Direct Access 
Storage Device—DASD disk to you 
and me. Now, just when I was get¬ 
ting used to calling it a fixed in¬ 
stead of a hard disk, IBM starts call¬ 
ing it DASD. This is probably a 
strategy to suck in the remaining 
DP VPs and MIS directors who 
would not go near a PC that has a 
floppy. But if it has a DASD, why 
then it must be a real computer. 


TABLE 6: Built-in Drive Types Supported hy XT Fixed-disk BtOS 


DRIVE TYPE 

0 

1 

2 

3 

CYLINDERS 

306 

375'''" 

306 

306 

HEADS 

2 

8 

6 

4 

WRITE PRECOMP 

no 

no 

256 

no 

CAPACITY (MB) 

5.3 

26.1 

15.9 

10.6 


TABLE 1 '. Built-in Drive Types Supported by AT Fixed-disk BfOS 



Both models of the AT come 
standard with one High Capacity 
1.2MB Diskette Drive and a combi¬ 
nation Fixed Disk and Diskette 
Drive Adapter, a single card that 
controls both diskettes and fixed 
disks. The diskette portion is com¬ 
patible with the PC diskette adapter, 
but it has some additional registers 
to control data rate selection, the 
diskette change signal (new on the 
AT half-height drives), and the 
fixed-disk interface. The fixed-disk 
part is not hardware-compatible 
with the XT disk controller. BIOS, 
of course, masks the hardware dif¬ 
ferences for those programs that 
are smart enough to use DOS or 
BIOS to get to the DASD. 

The adapter has a 16-bit data 
path to the on-board 512-byte sec¬ 
tor buffer, and it therefore must oc¬ 
cupy one of the six 16-bit adapter 
slots. The buffer can be accessed at 
the rate of 2MB per second using 
the 80286 string I/O instructions. 
BIOS uses the string I/O, rather 
than DMA, to transfer data between 
the adapter and system memory. 
DOS uses an interleave factor of 
three for the AT fixed disk; the XT 
uses a factoring of 6, which makes 


long sequential transfers take 
roughly twice as long on the XT as 
they do on the AT. The AT adapter 
also supports multiple sector trans¬ 
fers across track and cylinder 
boundaries, which, if DOS takes ad¬ 
vantage of the feature, should pro¬ 
vide a significant performance im¬ 
provement over the XT. 

The DASD adapter supports 
two diskette drives and two fixed- 
disk drives, but the system unit has 
room for only three DASD devices: 
two 20MB fixed disks and one dis¬ 
kette drive, or one 20MB drive and 
two diskettes. 

The fixed-disk BIOS is part of 
the AT system board ROMs and is 
not on the adapter card as in the 
PC/XT. The BIOS has a built-in table 
of parameters for 14 different fixed- 
disk drive types, ranging from 
10.6MB to 117.5MB. The POXT 
BIOS supported only four types, 
ranging from 5.3MB to 26.1MB (see 
tables 6 and 7). While there is cer¬ 
tainly no guarantee that any of 
these other drives will actually be 
offered by IBM, it is interesting to 
see the groundwork there. 

A jumper on the adapter selects 
one of two I/O address ranges for I 
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the card, apparently to allow a 
second adapter in the same system. 
BIOS uses only one set of 
addresses and thus can support 
only a single adapter. Future oper¬ 
ating systems, however, may be 
able to take advantage of multiple 
adapters and expansion boxes in 
order to support large amounts of 
secondary storage. Four type-9 fixed 
drives (117.5MB each) would pro¬ 
vide more than 470MB of storage! 

A final speculation on fixed 
disks for the AT: the Technical Ref¬ 
erence Manual describes the 20MB 
disk as having six read/write heads. 
A little multiplication reveals that is 
32MB, not 20. A 20MB drive should 
only have four heads. I checked the 
logic diagram for the drive, expect¬ 
ing to see just four heads and the 
associated drivers and amplifiers. 
Guess what? The diagram also 
showed six heads. Unfortunately, 
when I told the set-up program that 
the disk was a type-3 drive, the 
POST failed after about four min¬ 


utes, with a disk error. Bottom line: 
it probably is a 20MB drive, but I’ll 
bet a 32MB unit will be available 
very soon. Meanwhile, if anyone 
discovers a secret jumper that en¬ 
ables the extra two heads, please let 
us know. 

DISK BUD’S FOR YOU 

Besides the 1.2MB diskette drive, 

IBM also offers a 360KB diskette 
drive for compatibility with the PC 
family (see table 8). The high-capac¬ 
ity drives spin faster, record at high¬ 
er bit densities, and have twice as 
many cylinders as the 360KB drives. 

In addition, they use a special high- 
coercivity, cobalt-modified iron ox¬ 
ide media rather than plain iron ox¬ 
ide. The new media require higher 
write current and cannot be used in 
360KB drives. 

The high-capacity drive will ac¬ 
cept either kind of media and can 
read or write any of the diskette 
formats: high-capacity, single-sided 
160/180KB, and double-sided 320/ I 


360KB. However, due to the nar¬ 
rower heads of the 96-tpi drives, 
once the high-capacity drive is used 
to write on standard media, use of 
the diskette in regular drives is said 
to be unreliable. 

The only way to write diskettes 
on an AT that can be reliably read 
on other PCs with standard drives is 
with the optional 360KB diskette 
drive. If you only have a high ca¬ 
pacity drive, you can read anybody’s 
diskettes, but you will have to re¬ 
sort to communications to send 
data or programs to your techno¬ 
logically disadvantaged friends. 

PROCESSOR COMPATIBILITY 

The 80286 processor executes the 
same instructions as the 8086/8088 
processors, plus additional ones 
intended to support efficient, high- 
level language implementations 
and to control the additional func¬ 
tions of Protected mode. 

Although the 8088 and 80286 
are very compatible, they do have 


IBM has eliminated the DIP switches of the PC in favor of software settings 
in CMOS. One important switch is left, however, it is the one that tells the 
system which type of display adapter is attached as the default display de¬ 
vice 



The square Intel 80286 chip is shoivn in the upper left comer. A I2MHz 
crystal is used to generate the 6MHz clock rate used by the processor. Notice 
that the crystal is plugged into a socket 
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Six of the eight AT slots use the full 16-bit bus. 
Two of the slots, numbers 1 (not shown) and 7 , 
have only the PC-compatible 8-bit connector. 




*he 80286 processor rec¬ 
ognizes four kinds of inter¬ 
rupts: two that are internally 
generated and two from 
external sources. 



HIGH CAPACITY 

STANDARD 

CYUNDE^ 

80 

40 

HEADS 

2 

2 

; SEtnORSARAGK 

15 . 

8/9 i 

CAPACITY 

1.2MB 

320/360KB 


TRACKS PER INCH 

96 

48 

DATA RATE (HIGH CAPACITY) 

500kl>ps 

_ J1 .: 

DATA RATE (320/360 KB) 

' ROTATIONAL SPEED 

300I^ps 

36brpm 

2501^]gs 

AVERAGE ACCESS TIME 

94ms 

91ms 

differences that will affect some 

ment override prefixes that may 


TABLE 8: PC/AT Diskette Drives 


programs. Obviously, programmed 
timing loops that expect a 4.77 MHz 
8088 will execute faster. A more 
interesting—and subtle—set of 
differences arises because of the 
provisions for memory protection 
and virtual addressing. 

In the 8088, segments are 
always 64KB long, spanning offsets 
OOOOH through FFFFH. Instructions 
that access a word operand at offset 
FFFFH get the first byte from FFFFH 
and the second from OOOOH. In the 
80286, segments no longer wrap 
this way. Instead, the processor will 
cause an exception interrupt (inter¬ 
rupt 13) for word operands at offset 
FFFFH. Another exception (inter¬ 
rupt 6) is caused by executing an 
invalid opcode. (The 8088 always 
does something with every instruc¬ 
tion, and any software that depends 
on that fact will have a tough time 
running on the AT.) Exception in¬ 
terrupts cannot be disabled; the 
only way to avoid them is not to 
cause them in the first place. 

The 8088 has an exception in¬ 
terrupt, too: divide error (interrupt 
0), which is caused when the quo¬ 
tient is larger than the specified 
destination of a DIV or IDIV in¬ 
struction. In the 8088, exception in¬ 
terrupts, like all others, push onto 
the stack the address of the byte 
following the instruction that 
caused the interrupt. In the 80286, 
the processor pushes the address of 
the first byte of the instruction caus¬ 
ing the interrupt, including any seg- 


have affected the instruction. This 
allows the exception interrupt 
handler to evaluate the instruction 
and possibly correct the situation 
and try again. This is especially val¬ 
uable in Protected mode, where an 
operating system may be able to 
correct an addressing error by 
assigning more memory to a task, 
then restarting it at the same in¬ 
struction that caused the exception. 

There are a few more differ¬ 
ences between the processors that 
may catch the unwary assembly lan¬ 
guage programmer. PUSH SP 
pushes the current SP in the 80286, 
and the new SP in the 8088. It is 
hard to imagine a use for PUSH SP 
in either case, but if you care about 
the value, move SP to another regis¬ 
ter and then push that one. The fol¬ 
lowing code has the same effect as 
the 8088 PUSH SP instruction on 
either processor: 

PUSH BP 

MOV BP, SP 
XCHG BP, [BP] 

The POPF instruction may allow 
pending interrupts to occur even if 
interrupts are masked by the CLI in¬ 
struction. There is a work-around 
(published by IBM), which is best 
done as a macro: 


POPFF Macro 
JMP $ + 3 
IRET 
PUSH CS 
CALL $-2 
Endm 


Can’t call it POPF 
Skip IRET 
Pops IP, CS, flags 
Push CS 
Push IP 
Continue here 


The 80286 will not single-step 
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through an interrupt handler 
caused by an external interrupt that 
occurs while single-stepping was al¬ 
ready in effect. This is good news 
for users other than the ones using 
the debugger to single-step through 
a program. Single-stepping is still 
possible through an interrupt rou¬ 
tine invoked by an INT instruction. 

Shift and rotate counts are 
masked to 5 bits (0 to 31). Thus, a 
shift count of 36 behaves like a shift 
count of 4. This was done to reduce 
the maximum shift instruction time 
from 264 clocks on the 8088 to 39 
clocks, thereby improving interrupt 
response times. 

The 80286 is fast enough that 
successive I/O instructions to the 
same device may execute faster 
than the device can respond. Insert¬ 


ing a JMP $ + 2 instruction between 
I/O instructions to the same port 
should allow enough recovery time. 
Other instructions generally won’t 
do, because of the pipelined in¬ 
struction queue in the 80286. Jumps 
purge the queue and ensure that 
the next instruction will have to be 
fetched from memory before it can 
be executed. 

EXCUSE THE INTERRUPTION 

The 80286 processor recognizes 
four kinds of interrupts, two inter¬ 
nally generated and two from exter¬ 
nal sources. Internal interrupts are 

The AT system board has approximately the same 
functionality as the earlier PC and XT boards 
The major increase in density is memory: the AT 
board can contain up to 512KB of RAM. Addition¬ 
al circuitry provides twice as many DMA chan¬ 
nels and a doubling of the bus width to 16 bits 


A separate 14.318MHz crystal generates PC-com¬ 
patible clock rates The crystal is hidden under a 
metal shield because of its potential to generate 
radio frequency interference Also shown are the 
ROMs containing BASIC and BIOS. The machine 
tested by PC Tech Journal contained four ROMs; 
some machines may have only two. 
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generated by the INT instructions 
(software interrupts), and by certain 
processor-detected error conditions 
(exceptions). The external inter¬ 
rupts are NMI (non-maskable inter¬ 
rupt) and INTR (hardware interrupt 
request from devices attached to 
one of the 8259A interrupt con¬ 
trollers). External interrupts can be 
masked, or prevented from occur¬ 
ring: INTR by the CLI instruction, or 
individually with the 8259A mask 
registers; and NMI by bit 7 in I/O 
port 70H. Internal interrupts cannot 
be masked or disabled. 

The first 32 interrupt vectors 
(OOH through IFH) are reserved by 
Intel (and have been since the ear¬ 
liest days of the 8086) for special 
processor functions. IBM chose to 
ignore Intel’s warnings in the PC 
design and used 24 of the reserved 
interrupts for BIOS functions and 
hardware interrupts. Now the chick¬ 
ens have come home to roost: sev¬ 
eral of the new exception interrupts 
conflict with IBM’s usage. 

The AT design avoids some of 
these conflicts with a custom logic 
chip on the system board that de¬ 
tects and redirects numeric proces¬ 
sor interrupts to IRQ13, which goes 
to interrupt vector 75H. (BIOS then 
redirects those interrupts to vector 
2 for compatibility with PC soft¬ 
ware, which expects 8087 interrupts 
on the NMI line.) Tables 9, 10, and 
11 show the interrupt vector con¬ 
flicts that can occur in Real mode 
and suggests ways to avoid some of 
them. Operating systems written for 
Protected mode can avoid all of the 
conflicts by replacing BIOS and 
assigning interrupt vectors for 
hardware IRQs to vectors that are 
reserved for user programs. 

MACHINE FOR MODERN TIMES 

The published BIOS, DOS, and 
high-level language interfaces are 
the primary means for maintaining 
software compatibility within the PC 
family. The power and performance 
of the AT make it less tempting for 
software writers to circumvent the 


TABLE 80286 Dedicated and Reserved Interrupt Vectors 


INTERRUPT 

MEANING 

NUMBER (HEX) 


00 

Divide error 

01 

Single-step interrupt 

02 

Nonmaskable interrupt 

03 

Breakpoint 

04 

INTO deteaed overflow 

(’) 05 

BOUND range exceeded 

C)06 

Invalid opcode 

0 07 

Processor extension unavailable 

008 

Double exception detected 

0 09 

Processor extension seg overrun 

(P)0A 

Invalid task state segment 

(P)0B 

Segment not present 

(p)()c . . ■ 

Stack'segment not present of overrun 

(*)0D 

General proteaion exception (segment overrun) 

OE 

Intel reserved 

OF 

Intel reserved 

Olo, 

Processor extension error (e.g., 80287) 

IMF 

Intel reserved 

20-FF 

User defined 

(*) 80286 exception interrupt that may occur in any mode 

(P) Exception interrupt possible only in Protected Virtual Address Mode 


TABLE 10: PONT Hardware Interrupts 


INTERRUPT 

NUMBER (HEX) 

MEANING 

02 

NMI parity or I/O check 

08 

IRQO 8254 timer 0 

09 

IRQl 8042 keyboard controller (OBF) 

OA 

IRQ2 slave interrupt controller (never uses veaor) 
veaor used for redirection of IRQ9 (which occupies 
same place in IOC as IRQ2 did in PC, which is now 
used by LAN) 



OB 

IRQ3 serial communications 2, LAN adapter 2 

OC 

IRQ4 serial communications 1 

OD 

IRQ5 parallel printer 2 

OE 

IRQ6 diskette controller 

OF 

IRQ7 parallel printer 1 

70 

IRQS real-time clock 

71 

IRQ9 LAN adapter 1 (vector redirected to INT OAH— 
IRQ2) 

"“72 

IRQ lb reserved 

73 

IRQll reserved 

74 

IRQ12 reserved 

75 

IRQ13 80287 error (veaor redirected to NMI vector) 

76 

IRQ14 Sed^isk controller 

77 

IRQ15 reserved 

Note: NMI, IRQO, IRQl, IRQ2, IRQS, and IRQ13 are generated locally on system board. 

IRQ3 through IRQ7, IRQ9 through IRQ12, and IRQ14 through IRQ15 are available in the 

I/O channel. 
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TABLE 11: Conflicts Between 80286 Exceptions anti AT BIOS 


06 

Undefined opcode 
(No conflict) 

Not used 

07 

8087 not available 
(No conflict) 

Not used 

08 

Double exception 

IRQO timer 0 


INTERRUPT 

05 


09 


OD 


10 


80286 EXCEPTION 


PC/AT USAGE 


BOUND exception BIOS print screen function 

(Could write handler to inspect instruction causing interrupt: if 
INT 5 then call original handler, else deal with exception. Cannot 
do it perfectly, however, since one case points to offending in¬ 
struction, and the other points after. Only sure method is to avoid 
the BOUND instruaion.) 


(Can only occur in Real mode if LIDT instruction changes interrupt 
table to be too small. Default is 3FFH, which allows for all inter¬ 
rupts). 

80287 segment overrun IRQl keyboard 

(May not occur, if system board logic directs all 80287 errors to 
IRQ13.) 

Segment overrun IRQ5 alternate printer 

(Only reasonable strategies are careful coding and avoiding IRQ5. 

It would be possible, but impractical, to emulate instruction 
pointed to by stack to see if it will cause the exception.) 

80287 error BIOS video I/O function 

(No conflict, since system board logic directs 80287 error inter¬ 

rupts to IRQ 13 ) 


official compatible ways of doing 
things and should give incentive to 
vendors to build “well-behaved” 
software that plays by the rules. 
IBM’s announced compatibility 
policy is a reasonable one: it will 
try to take advantage of technology 
to improve function and perform¬ 
ance, and not knowingly change ex¬ 
isting interfaces to hardware or soft¬ 
ware without the justification of 
some benefit to the users. 

Maintaining compatibility at and 
above the BIOS level allows the 
hardware to change, sometimes 
drastically, without invalidating the 
heavy investment in software. This 
open-system strategy benefits every¬ 
one: users, independent hardware 
and software developers, and most 
certainly IBM. The PC-AT will 
have a long and productive life in 
these modern times. 



The XT is just slightly smaller in each dimension than the AT The AT’s 
greater height accommodates taller adapter boards 
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A comparison of the PC and AT keyboards reveals that there is little differ¬ 
ence between the two. But IBM listened: the backslash key has moved, im¬ 
portant shift keys are bigger, and indicator lights have been provided to dis¬ 
play shift, numlock, and scroll states One new key has been added —5^5 
Req—and one poor choice made: the ever-popular Esc key was relocated 
from its almost standard location to the other side of the keyboard 
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Adapter Compatibility 

The PC/AT designers went to great 
lengths to achieve a high degree of 
compatibility between die AT and the 
other members of the PC family in 
hardware as well as in sofb\^are. Cus¬ 
tom LSI circuits are used in the I/O 
channel interface section of the system 
board in order to allow existing eight- 
bit devices (both I/O and memor>0 to 
function in the expansion slots. Six¬ 
teen-bit devices are supported in six 
of the eight expansion slots with an 
additional 36-pin connector that con¬ 
tains the necessar)^ additional control, 
address, and data signals. 

The Personal Computer AT Tech¬ 
nical Reference Manual says the AT 
does not support any keyboards, 
memory adapters, or serial or printer 
adapters other than the ones that are 
made especially for the AT. Technical¬ 
ly, this seems to be false (refer to the 
accompanying table). 

Starting with the fact that the AT 
does support the same display adapt¬ 
ers as the odier IBM PCs, it follows 
that both I/O and memory^ transfers of 
eight bits must be supported in the 
expansion channel. So, if the AT sup¬ 
ports reading and writing the 6845 
control registers and display buffer of 
a video card, why should the I/O reg¬ 
isters of a UART on a communications 
adapter or the memory on an eight-bit 
memory^ card be any different? Well, 
the answer is they shouldn’t. 

I tried several supposedly incom¬ 
patible devices with the AT, and they 
ail appeared to work without any 
problems. Of course, it is possible that 
there may have been subtle problems 
occurring that I missed, but I tliink it 
is more likely tliat this is IBM’s way of 
averting a lot of complaints about less- 
than-expected performance or odd be¬ 
havior due to erroneous installation 
and set up. If you try something and it 
works and you’re happy, that’s fine. If 
it doesn’t—^well, they never promised 
you a rose garden. 


The old PC keyboard is supported 
by the 8042, but it requires special 
programming, and it may not be pos¬ 
sible to pass POST witliout an AT key¬ 
board. 1 did get a standard PC key¬ 
board to work on the AT by sending 
the appropriate command to the 8042 
keyboard controller, but I did not do 
exhaustive tes^. I never figured out 
how to revive the AT keyboard with¬ 
out resetting the system. 

The PC Sfial. adapter works in 
the AT, as should the PC printer 
adapter. (Check to be sure that the 
I/O addresses and functions are the 
same.) It may get too confusing, with 
monochrome printer, PC printer, and 
AT serial/printer cards. Maybe there is 
no convenient way to select suitable 
addresses. Again, POST and BIOS init 
may not find nonstandard adapters, 
but you could always place their ad¬ 
dresses in the lists at 40:0H. 

Eight-bit memory cards seem to 
work, too (I tried an old IBM 64KB 
expansion card). The set-up program 
didn’t offer memory' size choices oth¬ 
er tlian those that were possible with 
the AT 16-bit memory expansion op¬ 
tions, but it did accept the value 


576KB (512KB on the system board 
plus the 64KB card in the I/O chan¬ 
nel) when we supplied it. As might be 
expected, the eight-bit memory^ is sig¬ 
nificantly slower. Tlie time taken by 
the POST to check the last 64KB was 
perceptibly longer than for die l6-bit 
wide system memory'. 

In the other direction, it seems 
that the AT Serial/Parallel Adapter 
should work in a standard PC, but 
again the compatibility' chart says no. I 
tried it, however, and it seemed to 
work. The serial port has a 9-pin, D- 
shell connector instead of the stan¬ 
dard 25-pin conneaor, but an adapter 
cable is available. 

In summary, IBM’s protestations 
of non-support seem a bit conserva¬ 
tive, but you will not go wrong 
behaving as though they were true. 
Most AT users probably will not be 
trying to use a lot of salvaged parts 
from other PCs anyway. Multifunction 
boards with memory, clock/calendars, 
parallel, and serial ports just do not 
make as much sense in the AT, a sys¬ 
tem where all those features are stan¬ 
dard, as they did in the PC where 
none of them were. --TH 


EXISTING OPTIONS FOR THE PC/AT 

SUPPORTED ON THE PC/AT 

NOT SUPPORTED ON THE PC/AT 

Display stand 

IBM Asynchronous Communications 

PC Network Adapter 

Adapter 

PC Network Translator Unit 

IBM Printer Adapter 

PC Network Cable Kits 

IBM Expansion Unit 

IBM Color Printer 

Other memory expansion options 

IBM Graphics Printer 

Other keyboards 

Printer cable 

Other diskette and fixed-disk drives 

Printer^nd 

IBM Compact Printer 

IBM Monochrome Display 

IBM Color Display 

SDLC communications adapter 

Binary synchronous communications adapter 
Cluster Network Adapter 

Monochrome display and printer adapter 
Color/graphics monitor adapter 
Communications cable 

Game adapter 
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Setting The ATs Clock 

A plug for a small IBM hole 



WILL FASTIE 

W hen IBM provided the AT with a real-time clock, it left a 
little work undone: the DOS DATE and TIME commands 
have no effect on the CMOS real-time clock. The SETUP pro¬ 
gram provided on the diagnostic diskette in the Guide to Op¬ 
erations can be used to set the real-time clock, but it requires 


LISTING 1: SETRTC.BAT 

echo off 

rem Usage is SETCLOCK [date [time]] 
date tl 
time %Z 
tad 

echo on 


LISTING 2: TAD.ASM 



page 

55,132 



title 

TAD: Time and Date Program for PC/AT 


Author; 

Will Fastie 

on 84/10/01 10:05 


Environment; 

IBM PC/AT, DOS 3.00 or higher 


DOS Syntax; 

TAD 



This program provides a DOS command to set the DOS date and time 


into the BIOS 

real-time-clock; 

the BIOS routine also sets CMOS. 


On other PC family members and 

in DOS 2.00+, the program runs but 


has no effect. 





Declarations; 

equates, macros 

, etc. 

1 

fERHINATE 

equ 4CH 

;terminate program execution 

GETDATE 

equ 2AH 

;read DOS' date 

GETTIME 

equ 2CH 

;read DOS' time 

RTC 

equ lAH 

;access real-time clock 


WTIME 

equ 03H 

; write the clock and CMOS 


WOATE 

equ OSH 

; write the date and CMOS 

DOS macro 

fen code 



mov 

ah,fen code 



int 

21H 



endm 



BIOS macro 

int no, fen code 



mov 

ah,fen code 



int 

int no 



endm 



B2BC0 macro 

register 

;convert reg to BCD in-place 


mov 

al,register 

;get numerand 


call 

B2_BCD 

;call routine 


mov 

register,al 

;put the result back 

endm 


rebooting the system. The batch file SETRTC.BAT in listing 1 
invokes the DOS DATE and TIME functions, then executes 
TAD in listing 2, which plugs the new DOS values into 
the real-time clock by using the BIOS interrupt lA. 


; Setup so EXE2BIN can convert program to .COM format 

CSEG 

segment para public 'CODE' 


assume 

cs:CSEG, ds:CSEG 



org 

lOOH 


START: 

jmp 

GO ; 

Jump around the data area 


BYIO 

db 

10 ; 

;for when we divide by 10 

BY 100 

db 

100 ; 

;for when we divide by 100 


MAIN 

proc 

far 

cleanliness 

GO: 

DOS 

GETDATE 

get DOS' date 


mov 

ax,cx 

convert the year into binary 


div 

by 100 

.. .halves. 


xchg 

ah,al 

then, put 


mov 

cx,ax 

...century in ch, year in cl 


B2BCD 

ch 

now convert each byte to BCD 


B2BCD 

cl 



B2BC0 

dh 



B2BC0 

dl 



BIOS 

RTC.WDATE ; 

;and write the date via BIOS 


DOS 

GETTIME 1 

;get DOS' time 


B2BC0 

ch ; 

;convert each byte to BCD 


B2BCD 

cl 



B2BCD 

dh 



mov 

dl,0 



BIOS 

RTC,WTIME 1 

;write the time via BIOS 

EXIT: 

xor 

al,al ; 

;»0; returns OK for errorlevel 


DOS 

TERMINATE ; 

;goodbye 

MAIN 

endp 



B2_BC0 

proc 

near ; 

;al has binary value 


cbw 


;make it a full word in ax 


div 

BYIO ; 

;divide by 10 


shl 

al.l ; 

;put the quotient in the high nibble 


shl 

al,l 



shl 

al,l 



shl 

al,l 



or 

al,ah ; 

;put the two nibbles together in al 


ret 



B2 BCD 

endp 




CSEG 

ends 




end 

START 
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CONFIGURATIONS 


Configurations 

and Pricing in 
the IBM Family 

How the Model 5170 stacks up against the 
competition, including IBM's oum 



WILL FASTIE 


T he very existence of the PC/AT 
leads to inevitable questions. 
Does it replace the PC/XT? 
Where does it fit in the IBM prod¬ 
uct line? Which machines from 
other vendors compete with it? 

And if one is to be purchased, 
what exactly needs to be speci- 
What additional equipment, 
if any, should be purchased? 

Let’s start with questions of 
configuration and then, once the 
pricing is understood, move on to a 
simple analysis of the AT’s position 
in today’s market. 

IBM offers two configurations 
of the PC/AT system unit. They are 
simple to understand: the less ex¬ 
pensive entry (my adjective) model 
(IBM part number 5170068) is a 
diskette-based unit with 256KB of 
RAM; the so-called “enhanced” 
model (5170099) includes an IBM 
fixed disk and 512KB of RAM. A 


quick look at pricing, however, re¬ 
veals an interesting fact: the en¬ 
hanced system is $440 less than an 
entry model upgraded to the same 
capacity (see table 1). This is one of 
the few instances in which IBM has 
offered an incentive (and a consid¬ 
erable one) to a customer for 
avoiding a lower-level version of 
the product. It may seem as if IBM 
wished to encourage sales of the 
enhanced model only, but, as we 
shall see, the entry model may 
prove to be a rational choice for 
the long term. 

IBM has two good reasons for 
offering such an incentive. First, 
when compared with the cost of 
packaging, stocking, distributing, 
and selling a 256KB upgrade kit, a 
significant manufacturing savings is 
realized if the AT system board is 
fully populated with memory at the 
time it is built. Second, IBM may 
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CONHGURATIONS 


TABLE 1: Price Comparisori—Base a)id Pnhanced System Units 


FEATURES 

ENTRY AT 

ENHANCED AT 

Standard 

Keyboard 

Keyboard 


256KB RAM 

512KB RAM 


1.2MB floppy 

1.2MB floppy 

20MB fixed disk 
Serial/parallel board 

Base price 

$3,995 

$5,795 

256KB memory expansion 

495 


20MB fixed disk 

1,595 


Serial/parallel board 

150 


Total price 

$6,235 

t 

$440 more than 
enhanced mode 

$5,795 


reap long-term savings in mainte¬ 
nance by virtue of the inherent reli¬ 
ability of a board whose construc¬ 
tion was under IBM’s control, the 
avoidance of third-party memory 
suppliers whose quality IBM cannot 
control, and the elimination of 
user-installed electronic compo¬ 
nents. In fact, the savings of $440 is 
very close to IBM’s price of $495 
for the 256KB upgrade. 

A more revealing price compar¬ 
ison can be seen in table 2 and its 
corresponding graph, figure 1. 

It is abundantly clear that an 
entry model PC is still a very attrac¬ 
tive system if a floppy-based config¬ 
uration will suit the intended use. 
This system can be made even less 
expensive if a monochrome display 
is all that is needed. Furthermore, 
this PC configuration has one ad¬ 
vantage over its AT counterpart: it 
has two disk drives, a significant 
convenience. For the forward-look¬ 
ing user, the PC can be expanded, 
with either IBM or third-party 
equipment, to a formidable system. 


The entry model AT, of course, 
offers considerably greater perfor¬ 
mance and larger disk capacity. It 
also can be expanded well beyond 
what is possible on the PC. Because 
it is reasonable to expect many add¬ 
in and add-on products to emerge 
for this new computer, its purchase 
represents an investment in the 
future. Thus, the $1,800 difference 
between an entry PC and an entry 
AT is the price of performance and 
a future, and may well be worth it. 

The waters muddy when a 
comparison is made between the 


XT and a similarly equipped AT. In 
the second example of table 2, a 
standard XT is compared with the 
enhanced model of the AT. In this 
instance, the XT is slightly favored 
in price (by about 14 percent, or 
$825). Mowever, this price differen¬ 
tial is small enough that the higher 
performance and capacity of the AT 
are hard to ignore. It might be fair 
to say that the extra $825 buys 


10MB of disk storage, which is a 
bargain in anybody’s book. 

IBM spokespersons, expressing 
concern over the media’s early pre¬ 
diction of the XT’s death, have 
stated that the XT “provides a cost- 
effective entry point for computer 
users requiring a system with a 
fixed disk.” This is true if the base 
prices of $4,395 versus $5,795 are 
considered, but that is an unreason¬ 
able pricing point, because it does 
not represent systems ready to do 
work. The systems in table 2 are - 
equipped with everything but print¬ 


er and software, and they are suit¬ 
able systems upon which to run vir¬ 
tually any PC software, including 
the newest integrated packages. If 
asked, I could not now, in good 
faith, recommend the purchase of 
an XT configured as in table 2 un¬ 
less the decision were mitigated by 
some subtle technical factor regard¬ 
ing the XT, an unlikely event. 

The final system comparison 
shown in table 2 speaks for itself. 
Bringing the XT up to a configura¬ 
tion that is equivalent to the AT 
breaks the bank, demanding a pre¬ 
mium of $1,480. Considering that 
$1,595, just $115 more than the 
XT’s premium, will pay for another 
20MB fixed disk for the AT, no 
buyer is likely even to glance at the 
big XT. Furthermore, this analysis 
completely ignores the perfor¬ 
mance and expandability issues. 

Perhaps the XT is not dead. If it 
is not, it has certainly run up 
against a formidable competitor 
from within its own family. 

OTHER COMPETITION 

The AT enters a market already 
crowded with desktop computers 
competing against the PC and the 
XT. One way in which many of 
these vendors have chosen to beat 
the PC is by building computers 
with considerably greater perfor¬ 
mance. In particular, they have used 
either the 8086 or the 80186 pro- 


way in which many of these vendors have 
chosen to beat the PC is by building computers with 
considerably greater peiformance. 
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TABLE 2: Price Cornlxiriscm—Variom fBM Systems . ..p:. :‘x 


SYSTEM TYPE AND FEATURES 

SYSTEMS COMPARED 

256KB, Floppy-based ■'v ' 

IBM PC 

IBMPCMT 

PC system unit, two 360KB drives 

$2,240 


AT system unit, 1 1.2MB drive 


*3,995 

Serial adapter 

100 


Parallel adapter 

75 


Serial/parallel adapter 


150 

Serial adapter cable 


65 

Graphics subsystem 

924 

924 

Total 

$3,339 

$5,134 

512KB, 10MB Fixed Disk 

IBM PC/XT 

IBM PC/AT 

XT system unit, 

$4,395 


1 360KB floppy, 



1 10MB fixed disk, 



Serial adapter 



AT system unit. 


$5,795 

1 1.2MB floppy. 



1 20MB fixed disk, 



Serial/parallel adapter 



256KB RAM upgrade 

565 


Serial adapter cable 


65 

Parallel adapter 

75 


Graphics subsystem 

924 

924 

Total 

$5,959 

$6,784 

640KB, 20MB Fixed Disk 

IBM PC/XT 

IBM PC/AT 

XT .system unit, 

$4,395 


1 360KB floppy, 



1 10MB fixed disk. 



Serial adapter 



AT .system unit. 


$5,795 

1 1.2MB floppy, 



1 20MB fixed disk. 



Serial/parallel adapter 



XT expansion chassis. 

2,290 


1 10MB fixed disk 



256KB RAM upgrade 

565 


128KB I^ upgrade 

365 

350 

Serial adapter cable 


65 

Parallel adapter 

75 


Graphics subsystem 

924 

924 

Total 

$8,614 

$7,134 


Notes: 

Systems are configured with the least expen¬ 
sive IBM graphics display system available: 
Color/Graphics Adapter ($244) and IBM 
Color Display ($680). 


Systems are configured to be as equivalent 
and ready-to-use as possible, except that the 
smaller with 10MB of fixed disk is com¬ 
pared with a 20MB AT. 

Systems do not include printers, but are con¬ 
figured to be ready to connect one. 


cessor, and have widened their bus 
to 16 bits. Some also offer fixed- 
disk options of higher capacity than 
the XT, along with back-up facilities. 

I have chosen five systems from 
this field to compare against the AT: 
the Tandy TRS-80 Model 2000, two 
models of the Wang PC, the Com¬ 
paq Deskpro Model 3, and lastly, 
the MAD-1. Table 3 lists the features 
of each system, including the AT. In 
each case, the machines claim per¬ 
formance levels of two to three 
times that of a standard PC. 

Table 4 configures each of the 
five systems to the same approxi¬ 
mate level (most have only 10MB of 
hard disk) and prices them. Figure 
2 shows the price difference be¬ 
tween the AT and the competing 
systems. Clearly, the AT is more ex¬ 
pensive than the other machines in 
the field, each of which delivers 
similar performance. The exception 
is the Wang PC with the 30MB 
fixed-disk option, which commands 
a large but reasonable premium for 
its extra 10MB of mass storage. 

This is fierce competition. For 
many applications and environ¬ 
ments, the other systems offer cost- 
effective and powerful solutions. 
What advantage the IBM PC/AT has 
over these systems, especially if it is 
not price? The answer is complex 
and may have more to do with 
IBM’s extraordinarily aggressive 
posture, demonstrated by the intro¬ 
duction of almost 150 IBM-label 
products for the PC family in the 
last six months. Not the least of 
these are the two new graphics dis¬ 
play subsystems and the extensive 
graphics software library built 
around the GKS standard. There is 
enhanced programming language 
support, with even more promised. 
And, perhaps most significantly, 
there is the 80286 processor and all 
that it implies for new operating 
environments, high power, and 
multiuser applications. 

Table 5 has all the prices for 
the AT, network, and graphic dis¬ 
play devices and software. 
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CONFIGURATIONS 


' NEW FEATURES ' 

(Free update for our early customers!) 

• Edit & Load multiple memory 
resident files. 

• Complete 8087 assembler 
mnemonics. 

• High level 8087 support. 

Full range transcendentals 
(tan, sin, cos, arctan, 

logs and exponentials) 

Data type conversion and 
I/O formatting. 

• High level interrupt support. 
Execute Forth words from with¬ 
in machine code primitives. 

• 80186 Assembler extensions for 
Tandy 2000, etc. 

• Video/Graphics interface for 
Data General Desktop Model 10 

HS/ 

/FORTH 

• Fully Optimized & Tested for: 

IBM-PC IBM-XT IBM-JR 

COMPAQ EAGLE-PC-2 

TANDY 2000 CORONA 
LEADING EDGE 

(Identical version runs on almost all 
MSDOS compatibles!) 

• Graphics & Text 
(including windowed scrolling) 

• Music - foreground and 
background 

includes multi-tasking example 

• Includes Forth-79 and Forth-83 

• File and/or Screen Interfaces 

• Segment Management Support 

• Full megabyte - programs or 
data 

• Complete Assembler 
(interactive, easy to use & learn) 

• Compare 

BYTE Sieve Benchmark jan 83 
HS/FORTH 47 sec BASIC 2000 sec 
w/AUTO-OPT 9 sec Assembler 5 sec 
other Forths (mostly 64k) 70-140 sec 
FASTEST FORTH SYSTEM 
AVAILABLE. 

TWICE AS FAST AS OTHER 
FULL MEGABYTE FORTHS! 

(TEN TIMES FASTER WHEN USING AUTO-OPT!) 

HS/FORTH, complete system only: $250. 

Visa Mastercard 
Add $10. shipping and handling 

HARVARD 

SOFTWORKS 

PO Box 2579 
Springfield, OH 45501 
L (513)390-2087 j 


nGVRE 1: A7’/'.v. XT PricinjJ Crossoi'er 


SYSTEM TYPE 

$10,000 -I-1-- 



nGURE 2: Price Difference between AT and Other Machines 
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Lj& the TeamMateiOOO Seri^' of Winchester and Kodak 3*3MB floppy subsystenB 
productivity roDrds for >TDur IBM PC or compatible Taking only minutes to install, - 
weve^ot all the competition beat. TeamMate requires no special software or format' 
ting diskettes. All you need is DOS 2.0! 


We havea variety of configurations to fill a variety of needs. Like the 
TeamMate 1110 add-in lOMB Winchester, with power consump¬ 
tion so low it can be safely installed in even fully configured PC's. 

Or ti 7 the TeamMate 1103 KODAK 3.3MB floppy add-in sub- 
s^^^tem. Also software transparent, it gives you 2.78MB of 
rugged floppy storage—perfect for Winchester backup or 
as a low cost alternative to Winchester disks. Or get 
the advantages of both with our TeamMate 1213 
Winchester/Kodak floppy add-on combination. 

All at record prices. 


Even TeamMate’s customer support is fast. 
Should your subsystem need any service 
during the first 3 months of the 6-month 
warranty period, your dealer will be 
shipped a swapout unit within 
24 hours! 

Ask for TeamMate IBM and 
Apple subsystems at your local 
computer dealer. Or call us at 
(408) 986-9545. 
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TeamMate by Data Technology 

2525 Walsh Avenue 
Santa Clara, CA 95051 
TEL: (408) 986-9545 
TWX: 910-338-2044 
















THE LIGHTS WILL COME BACK OH. 
TOUR BATA MAY HOT. 


When the power goes down, 
so does your computer—maybe 
taking your data with it. 

If you had last year’s sales 
figures with next year’s projec¬ 
tions on screen, you’re going 
to be in the dark a long time. 
Maybe too long. 

Unless you backup your data. 

Every day. 

No matter what. 


The smartest way to do that 
is with a Tallgrass HardFile” 
Mass Storage System. 



Shown above, the 20 megabyte HardFile 
with 20 megabyte tape for $2,995. 


TAUGRASS SELLS MORE 
HARD DISK STORAGE WITH 
CARTRIDGE TAPE BACKUP 
THAN ANYONE IN THE WORLD. 

Tallgrass took the industry’s 
most reliable medium—magnetic 
tape—and perfected a format 
that’s become the standard for 
personal computers. 

We used a removable tape 
cartridge to store data out of 







harm’s way. And made two ver¬ 
sions. Our 3000 Series HardFiles 
combine tape’s accuracy with 
the enormous capacities of hard 
disk, with 12,20,35 or 70 mega¬ 
bytes storage with a removable 
cartridge tape for backup. 

Our 4060 tape storage system, 
for personal computers with 
hard disks built in, supplies 60 
megabytes of backup capacity. 



Result: the world’s best selling 
mass storage systems with the 
most reliable data protection. 

And a decidedly enlightened 
approach to doing business. 

For a free brochure, your 
nearest dealer, and more 
good reasons to backup, 
call 1-800-228-DISK. 

Before the lights 
go out. 


TALLGRASS 

TECHNOLOGIES 


COMMITTED TO MEMORY 
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Hard File” and Tallgrass® arc trademarks of 

Tallgrass Technologies Corporation. C 1984 Tallgrass Technologies. 




APPARAT TAKES YOUR PC TO NEW REALMS. 


4401 South Tamarac Parkway, Denver, CO 80237—Customer Service 303/741-1778 
Apparat retail outlets—DENVER: 4401 S. Tamarac Pkwy. 303/771-2032 • 5224 W. Warren Ave. 303/985-1217 
CHICAGO: 1844 S. Arlington Heights Rd. 312/640-0322 
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CONFIGURATIONS 



Imagine your PC with 
Apparat add-ons. Imagine 
where it could take you. 

Special values from the hard disk 
experts. For example, imagine your IBM 
PC or Portable PC with hard disk capability. 
Apparat’s external Hard Disk Subsystem 
is completely compatible, running DOS 
2.0 or 2.1 without modification or device 
drivers. And now you can get more capac¬ 
ity—22 and 33 MB formatted configura¬ 
tions—for less money. 22 MB for $2,295, 
33 MB for $2,995. Apparat also offers 
internal or external 10 MB drives at simi¬ 
larly low prices. 

XT owners—trade in your 10 MB 
drive for a larger Apparat hard disk 
drive. Our 22 MB drive is $1,299, but 
you pay just $899 with a trade-in of your 
existing 10 MB drive. Our 33 MB drive is 
just $1,799, but you pay just $1,399 when 
you trade in your existing 10 MB drive. 
Call the Apparat ordering hotline for 
trade-in details and shipping instructions. 

TEAC or Panasonic floppies. These 
half-height floppies are perfect for your 
PC, PPC, or XT. Call for trade-in prices on 
full-height floppies. 

New 28 pin EPROM programmer. 

Now Apparat has a new Prom Blaster for 
the PC, XT, PPC and PCjr to program most 
28 pin EPROMS (including the 2764,128, 
256), in addition to our original Prom 
Blaster that programs most 24 pin EPROMS 
...each $129. We also make an EPROM 
cartridge for the PCjr to accept your newly 
programmed EPROMS. 

PPC and PCjr. Apparat has developed 
new products for the IBM Portable PC. 
Now available is a 256K RAM card and a 
Combo card (P & S). Both fit the PPC short 
slots. New for the PCjr is a 128K RAM card 
and a Combo jr card (P & elk). Both fit the 
side attachment. 

Other Apparat add-ons. RAM cards 
for the PC and XT—64K $189, expandable 
to 512K. COMBO II card for the PC and XT, 
5 functions on one card—$189. CRAMBO 
card for the PC piggybacks COMBO II on 
64K RAM card—$359.64K internal PRINT 
SPOOLER with parallel interface— $299. 
Stand-alone at $319. 

Warranty, All Apparat manufactured 
PC. boards sold after June 1,1984 covered 
by our exclusive lifetime limited warranty 
covering parts and labor. 


^Apparotjne. 

ADD ON AND ON AND ON AND ON AND ON 

ORDERING AND DEALER 
INFORMATION 

800/525-7674 

Prices subjea to change without notice. 


IBM and Graphics 

Although IBM did not announce a 
new display subsystem along with 
the AT, it did so about a month later. 
In fact, it announced two. 

The first, called The IBM Per¬ 
sonal Computer Professional Graph¬ 
ics Display and Controller, is very 
expensive at $4,290 and is obviously 
designed for the serious graphics 
workstation. More information on 
this product can be found in the 
“Tech Releases” section in this issue, 
beginning on page 220. 

The second, called The IBM Per¬ 
sonal Computer Enhanced Graphics 
Adapter, is likely to become the 
most desirable display board for IBM 
systems. It will operate in any PC 
(except PCjr), although earlier PC 
models may require a ROM BIOS 
upgrade kit (IBM part number 
1501005). The adapter is compli¬ 
cated to explain because it can do so 
much: it drives the IBM Color Dis¬ 
play (model 5153) or other RGB 
monitors in the standard PC modes, 
IBM’s new Enhanced Color Display 
(5154) with higher resolution and 
more colors or the, IBM Mono¬ 


chrome Display (5151) in both text 
and graphics modes. The standard 
color graphics modes are also en¬ 
hanced by the new controller, allow¬ 
ing the use of 16 colors in both 
medium and high resolution. 

Even the pricing of this new 
adapter is complicated. The base 
price of $524 buys complete support 
for the 5151 and 5153, but another 
$199 must be invested in the Graph¬ 
ics Memory Expansion Card to fully 
exploit the 16 colors out of a palette 
of 64 with the enhanced display’s 
640 X 350 resolution. Another $259 
option, the Graphics Memory Mod¬ 
ule Kit, expands graphics memory to 
its maximum of 256KB and can be 
used for additional graphics capabili¬ 
ties. Therefore, the likely price for 
systems using the 5154 display is 
$723, with a $982 investment re¬ 
quired for all features. The En¬ 
hanced Color Display lists for $849, 
yielding a top-of-the-line subsystem 
price of $1,831. 

The accompanying table should 
help to clarify price versus capability. 

—WF 


TABLE: Prices and Capabilities of the Enbanced 
Graphics Adapter 


DISPLAY TYPE 



MONO¬ 

CHROME 

5151 

STANDARD 

COLOR 

5153 

EN¬ 

HANCED 

COLOR 

5154 

EN¬ 

HANCED 

COLOR 

5154 

Display 

$275 

$680 

$849 

$849 

Enhanced adapter 

524 

524 

524 

723 

Subsystem cost 

$799 

$1,204 

$1,373 

$1,572 

Text resolution 

25x80 

25x80 

25x80 

25x80 

Character box size 

9x14 

8x8 

8x14 

8x14 

Color resolution 

640x350 

320x200 

640x350* 

640x350* 

Number of colors 

' 2 .,.' 

16 

640x200 

16 

4 

16 


* The enhanced color system supports both standard color modes with 16 colors. 
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CONHOURATIONS 


Software 

Development 

PCDOS/MSDOS 

Complete C Compiler 

• Full C per K&R 

• Inline 8087 or Assembler Floating 
Point, Auto Select of 8087 

• Full 1 Mb Addressing for Code or 
Data 

• Transcendental Functions 

• ROMable Code 

• Register Variables 

• Supports Inline Assembler Code 

MSDOS1.1/2.0 
Library Support 

• All functions from K&R 

• All DOS 2.0 Functions 

• Auto Select of 1.1 or 2.0 

• Program Chaining Using Exec 

• Environment Available to Main 



TABLE 3j Features of Competing Systems 


COMPUTER SYSTEM 


FEATURE 

Wang PC 

Tandy 

2000 

Compaq 

DP3 

MAD-1 

PC/AT 

Processor 

8086 

80186 

8086 

80186 

80286 

Clock Rate 

8MH2 

8MHz 

7.177MHz 

6MHz 

6MHz 

8087 

no 

no 

option 

no 

option 

(80287) 

Max RAM 

Disk Drives 

640 

768 

640 

512 

640’ 

Diskette 

1 X 360 

1 x720 

2x360 

1 x360 

1 X 1,250 

Fixed 

10 or 

30MB 

10MB 

10MB 

10MB 

20MB 

Operating 

MS-DOS 

MS-DOS 

MS-DOS 

MS-DOS 

IBM-DOS 

System 

2.1 

2.11 

2.1 

2.0 

3.0 

Expansion 

Slots 

5 

4 

4 

none 

7 

Serial port 

std 

std 

std 

std (two) 

std 

Parallel port 
Graphics- 

std 

std 

std 

std 

std 

Color 

640 X 250 

640 X 400 

320 X 200 

640 X 200 

320 X 200 

# colors 

16 

8 

4 

16 

4 

Mono¬ 

chrome 

800 X 300 

640 X 400 

640 X 200 

720 X 350 

none 


' Under DOS 3.0. Up to 3MB may be used with other operating systems. 

2 Shown for least expensive option. New IBM Enhanced Graphics Adapter supports 
additional features. 


c-window™ 

Symbolic Debugger 

• Source Code Display 

• Variable Display & Alteration 
Using C Expressions 

• Automatic Commands 

• Multiple Breakpoints by Function 
& Line Number 

8088/8086 Assembler 

• FAST — Up to 4 times Faster than 
IBM Assembler 

• Standard Intel Mnemonics 

• Compatible with MSDOS Linker 

• Supports Full Memory Model 

8088 Software Development 

$-|gQoo 

Includes: C Compiler/Library, 
c-window, and Assembler, plus 
Source Code for c-systems Print 
Utility 

c-sys'tems 



Compaq Deskpro Model 3 
Compaq Computer Corp. 
20333 FM 149 
Houston, TX 77070 
7131370-7040 
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MAD-1 

MAD Computer, Inc. 

2950 Zanker 

San Jose, CA 95134 

408/943-1711 

CIRCLE 499 ON READER SERVICE CARD 



RO. Box 3253 
Fullerton, CA 92634 
714-637-5362 
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TABLE 4: The Price of Competition 


COMPUTER SYSTEM 


SYSTEM COM¬ 
PONENT 

W 

XT 

DP3 

Tandy 

MAD2 

Wang 

5A 

Wang 

6AJ 

Base unit 

5,795 

4,395 

4,995 

4,250 

6,295 

5,280 

7,265 

640KB 

350 

930 

510 

1,297 


1,040 

1,040 

1 X 360KB 

1 X 10MB 
Graphics*^ 

924 

924 


698 




p/s, BASIC 

65 

60 

60 


195 



Total 

7,134 

6,309 

5,565 

6,245 

6,490 

6,320 

8,305 

Difference from 

AT 


-825 

-1,569 

-889 

-644 

-814 

1,171 


•The AT includes a 20MB disk. 

-MAD supports only 512KB of memory. 

^Wang 6A includes a 30MB disk. 

^Graphics means the least expensive way to obtain graphics, whether monochrome or color. 



All systems are configured, if possible, to match the configuration of a standard XT. If the base 
price does not include an item, the cost to upgrade the system to the level shown is given. 


POAT 


MAPI 


Tandy TRS-80 Model 2000 
Radio Shack 

(Division of Tandy Corp.) 
1800 One Tandy Center 
Forth Worth, TX 76102 
817/390-3011 
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Wang PC 

Wang Laboratories, Inc. 
One Industrial Avenue 
Lowell, MA 01851 
617/459-5000 

CIRCLE 497 ON READER SERVICE CARD 


FAST 

LETTER 
QUALITY 
FOR YOUR 

EPSON 

Now you can print letter quality on 
your Epson FX printer at full text¬ 
mode speed, up to 10 times faster 
than with programs using graphics 
mode. Printer Boss'^^ software 
gives you two-pass dot-matrix let¬ 
ter quality and lets you create a 
printer buffer of up to 32K. Or print 
multi-page spreadsheets as wide 
as you like, sideways on your paper, 
at high speed, in a choice of five dif¬ 
ferent type sizes. 

Printer Boss'^’m also allows full 
menu-based operation of all control 
functions of all of the Epson MX, FX 
and RX printers. Select and de¬ 
select pica, elite, compressed, italic, 
enlarged, emphasized, doublestrike, 
underline, superscript and subscript 
for scores of different faces. Set line 
spacing, right and left margins and 
skip-over-perforation. Load USA, 
France, Germany, England, Den¬ 
mark, Sweden, Italy, Spain and 
Japan language sets. Control unidi¬ 
rectional, half-speed and proportion¬ 
ally-spaced printing. Store and re¬ 
trieve 10 complete menu settings 
with a few keystrokes. Emulate the 
IBM-label printer for the IBM-PC 
while retaining full printer versatility. 
Download to FX printers five dif¬ 
ferent IBM character sets, includ¬ 
ing graphics symbols, greek sym¬ 
bols, screen and APL characters. 
Print at full text-mode speed. Ideal 
for IBM graphics software, or 
screen dumps, or printing text from 
Wordstar, Lotus 123 or many other 
fine programs. 

Printer Boss^m for the IBM-PC and 
compatibles $59.95. With Letter 
Boss™ letter quality or Sidekick™ 
sideways print option $99.95. With 
both $139.95. Visa, MC, or send 
check. Free info. Dealers welcome. 

Printer Boss^“ 

CONNECTICUT SOFTWARE 
30 WILSON AVENUE 
ROWAYTON CT 06853 
203-838-1844 

SIDEKICK IS NOT TO BE CONFUSED WITH SIDE¬ 
WAYS. A TRADEMARK OF FUNK SOFTWARE. PRINT¬ 
ER BOSS. LETTER BOSS AND SIDEKICK ARE TRADE¬ 
MARKS OF SPEER RESEARCH CORPORATION. 
WORDSTAR AND LOTUS 123 ARE TRADEMARKS OF 
MICROPRO INT’L CORP AND LOTUS DEVELOPMENT 
CORP RESPECTIVELY. 
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CONFIGURATIONS 


■ tables 

IBM Product Center Price List 



PART 



NUMBER 

SYSTEM ■: ■. 

PRICE 

5170068 

IBM Personal Computer AT with 256KB, 

$3,995 


1.2MB Diskette Drive 


5170099 

IBM Personal Computer AT (Enhanced) 

5,795 


with 512KB, 1.2MB Diskette Drive, 20MB 



Fixed Disk Drive, Serial/Parallel Adapter 


1 1 NEW HARDWARE OPTIONS | 

6450209 

IBM AT 128KB Memory Expansion Option 

350 

6450202 

IBM AT 256KB Memory Module Kit 

495 

6450203 

IBM AT 512KB Memory Expansion Option 

1,125 

6450206 

IBM AT 1.2MB Diskette Drive Option 

650 

6450205 

IBM AT 20MB Fixed-Disk Drive Option 

1,595 

6450207 

IBM AT 360KB Diskette Drive Option 

425 

6450211 

IBM AT 80287 Math Coprocessor 

375 

6450215 

IBM AT Serial/Parallel Adapter 

150 

6450217 

IBM AT Serial Adapter Cable 

65 

6450242 

IBM AT Serial Adapter Connector 

35 

6450218 

IBM AT Floor Standing Enclosure 

165 

6450220 

IBM AT Protype Adapter 

35 

6450216 

IBM PC Display Stand 

69 

5175001 

IBM PC Professional Graphics Display 

1,295 

6451501 

IBM PC Professional Graphics Controller 

2,995 

6451502 

IBM PC Data Acquisition and Control 

1,275 

6451504 

AUcipicr 

IBM PC Data Acquisition and Control 

245 


Adapter Distribution Panel 


6451503 

IBM PC General Purpose Interface Bus 

A /no 

395 

5154001 

AUapici 

IBM PC Enhanced Color Display 

849 

1501200 

IBM PC Enhanced Graphics Adapter 

524 

1501201 

IBM PC Graphics Memory Expansion Card 

199 

1501203 

IBM PC Graphics Memory Module Kit 

259 

1501209 

IBM PC 256KB Memory Expansion Option 

489 


IBM PERSONAL COMPUTER 



NETWORK HARDWARE 


6450213 

IBM PC Network Adapter 

695 

5178001 

IBM PC Network Translator Unit 

595 

6450230 

IBM PC Network Base Expander 

59 

6450231 

IBM PC Network Short-Distance Kit 

39 

6450232 

IBM PC Network Medium-Distance Kit 

79 

6450233 

IBM PC Network Long-Distance Kit 

89 

6450234 

IBM PC Network 25-Foot Cable 

29 

6450235 

IBM PC Network 50-Foot Cable 

39 

6450236 

IBM PC Network 100-Foot Cable 

59 

6450237 

IBM PC Network 200-Foot Cable 

99 

SOFTWARE APPLICATIONS 

6024195 

IBM PC Network Program 

75 

6024036 

IBM PC Network SNA 3270 Emulation Pro¬ 

375 

6024131 

gram 

IBM PC TopView 

149 

6024133 

IBM PC TopView Programmer s ToolKit 

395 

6024198 

IBM PC DisplayWrite 2, 1.1** 

299 


(Trade up from 1.0 to 1.1) 

30 

6024197 

IBM PC DisplayWrite Medical Support 

165 

6024210 

IBM PC DisplayComm Binary Synchronous 

375 


Communications 1.1** 



(Trade up from 1.0 to 1.1) 

35 

6024193 

IBM Macro Assembler 2.0** 

175 


(Trade up from 1.0 to 2.0) 

75 

6024160 

Office Correspondence Retrieval System 

149 

6024143 

Professional Debug Facility 

150 


PART 



NUMBER 

SYSTEM 

PRICE 

6024119 

Application Display Management System 

150 

3100007 

Application Display Management System 

100 


Redistribution 


6024196 

IBM PC Computer Graphics DEVELOP¬ 

350 


MENT Toolkit 


6024205 

IBM PC Graphical File System 

175 

6024203 

IBM PC Graphical Kernel System 

295 

6024204 

IBM PC Plotting System 

225 

6024206 

IBM PC Graphics Terminal Emulator 

295 

6451504 

IBM PC Computer Data Aquisition and 

160 


Control Adapter Programming Support 


6024201 

IBM PC General Purpose Interface Bus 

85 


Adapter Programming Support 


6024200 

IBM PC Professional FORTRAN 

595 

OPERATING SYSTEMS 

6024180 

IBM PC-DOS 3.0** 

65 

6024181 

IBM PC-DOS 3.0 Technical Reference 

40 


Manual** 


6024211 

IBM PC-DOS 3.1** 

30 


(Trade up from 3.0) 

30 

6024207 

IBM PC XENIX Operating System* 

395 

6024209 

IBM PC XENIX Software Development 

455 


System* 


6024208 

IBM PC XENIX Text Formatting System* 

145 

PUBLICATIONS 

1502243 

IBM AT Technical Reference Manual 

30 

1502242 

IBM AT Hardware Maintenance & Service 

295 


Manual 


1502241 

IBM AT Guide to Operations 

49.50 

1502491 

IBM PC AT Installation & Setup Manual 

29.50 

6322505 

IBM PC Network Technical Reference 

195 


Manual 


6361132 

IBM PC BASIC Manual 3.0** 

40 

6138318 

IBM PC XENIX General Information 

1.50 


Manual* 


6024194 

Directory of Engineering and Scientific 

10.95 


Programs for IBM Personal Computers 



Available from non-IBM Sources 



*XENIX is a trademark of Microsoft Corporation. 

**Enhancements include updating to support IBM Personal Computer 
AT and/or IBM PC Network. iiiii—| 


70 


PC TECH JOURNAL 



























IDT gave the AT 
some business sense. 



IBM’s new AT Personal 
Computer is the perfeot 
business and professional 
system. Almost. Without 
sufficient storage and back-up 
capabilities for a demanding 
business environment, the AT 
is a system in search of IDT. 

Innovative Data Technology’s 
line of hard disk drives for the 
IBM-PC/AT and XT offers total 
compatability and full data 
storage and back-up 
capabilities in popular 
capacities from 23 to 119 
megabytes—an impressive 


improvement over the AT’s 
optional 20 megabyte drive. 

Utilizing Winchester 
technology, IDT’s internal and 
external hard disk drives are 
ideally suited for professional 
and business applications. An 
extensive range of utilities and 
diagnostics, complemented by 
long service life with minimal 
maintenance and repair, makes 
an IDT hard disk a practical 
and affordable option for 
the AT. 


Installation is a breeze- 
remove the AT cover, install the 
drive, connect two cables to the 
internal controller, replace the 
cover and turn on your disk 
drive. You’re ready to go just 
that quickly. 

Give your AT some business 
sense. For complete details on 
hard disk subsystems and 
other products for the AT, XT 
and PC systems, contact 
Innovative Data Technology 
today. 


Solutions 


for 


AND 

BEYOND 


DATA _ ■ i ■ 

TECHNOLOGY CIRCLE NO 1S8 ON READER SERVICE CARD 

RO. Box 178160 • 4060 Morena Blvd. • San Diego, CA 92117 • (619) 270-3990 • TWX; (910) 335-1610 

Eastern Regional Office: 

One Greentree Center • Suite 201 • Marlton, NJ 08053 • (609) 596-4538 

Western Regional Office: 

3000 W. MacArthur Blvd. • Ebasco Plaza • Suite 600 • Santa Ana, CA 92704 • (714) 432-7530 


IBM is a trademark of International Business Machines Corp. 















PC-AT 


The ultimate 
in PC perfomiance. 



Introducing Advantage! 

From AST. 

The first and only multifunc¬ 
tion board for your PC-AT, Advan¬ 
tage! lets you add millions of 
characters of memory capacity 
two serial ports, a parallel port 
and a game port All in a single 
expansion slot 
The Memory Advantage! 
Advantage! provides the extra 
memory you need to mn sophis¬ 
ticated integrated software such 
as Framework™ Loms 1-2-3™ and 
S 5 miphony™ To operate multi¬ 


tasking programs such as IBM's 
TbpView™ or multiuser operating 
S 5 ^tems such as XENIX™ 1b handle 
larger amounts of data, faster Or 
for RAM disks. 

Our unique memory address¬ 
ing technique rounds out your 
system board to 640K, and con¬ 
tinues memory expansion at 1 
Megabyte. You can add up to 3 
Megabytes of parity checked user 
memory in a single slot using 
combinations of 64K or advanced 
256K memory chips. And of 
course. Advantage! supports your 


AT's high performance bus and 
faster program processing speed. 
The I/O Advantage! Connect 
printers, plotters, mice and joy¬ 
sticks. Add a modem to tap into 
CompuServe,® Easylinkf Dow 
Jones® and other information net¬ 
works. Or with the appropriate 
software, connect other terminals 
and create multiuser environments. 

An AT compatible serial port 
and a parallel port are standard 
Advantage! features. With our 
optional second serial port you 
can attach even more peripherals. 








Advantage!" 


Ultimate perfaraicince 

ennanced. 



while our optional game port 
lets you plug in joysticks and 
other cursor-control devices for 
business or just for fun. 

The Future Advantage! 
Advantage! fiom AST means your 
future is open to expansion. When 
you use precious slot space to 
your best advantage, you save 
space for the state-of-the-art in 
your PC-AT's future. 

The Quality Advantage! AST's 
reputation is built on quality prod¬ 
ucts, quality support and qu^ty 
service. Our complete documenta¬ 


tion makes the Advantage! excep¬ 
tionally easy to install and use, 
but if it's not enough we're always 
here to help. 

The AdvcUitage!-only from 
AST. It's the advantage your IBM 
PC-AT needs today Call our 
Customer Information Center 
(714) 863-1333 Ext. 5249 for more 
information on the Advantage! 
multifunction board and other 
AST products, or the location 
of your nearest dealer 

AST Research Inc., 2121 Alton Avenue, 
Irvine, CA 92714 TWX: 753699AST UR 


FEATURES 


Memory Expansion 

• 128Kb to 3.0Mb in 
a single slot 

• User Upgradeable with 
either 64K or 256K 
memory chips 

• Split Memory Addressing 
rounds out AT's 
system memory to 640K 
and continues memory 
expansion at 1Mb 


I/O Expansion 

• Up to 2 Serial Ports 
(1 optional) 

• Parallel Printer Port 

• Optional Game Port 

Advantage! 
Supports AT's 
Full Program 
Processing 
Speed 



*IBM PC-AT and TopView trademarks of International Business Machines Corp. Framework trademark ofAshton-Tate. 
Lotus, 1-2-3 and Symphony trademarks of Lotus Development Corp. Dow Jones trademark of Dow Jones & Co., Inc. 
EasyLink copyright Western Union. CompuServe is a H&R Block company. XENIX trademark of Microsoft Corp. 
Advantage! trademark of AST Research, Inc. CIRCLE NO. 103 ON READER SERVICE CARD 
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International siApport, file-sharing capa¬ 
bilities, and many other features in DOS 
3.0 result in a significantly enhanced 
operating system. 


JinJE ANDERSON 


D OS 3.0 represents a signifi¬ 
cantly enhanced operating 
system while still retaining 
compatibility with DOS 2.1. Its in¬ 
ternational support and file sharing 
capabilities alone make it irresist¬ 
ible. But DOS 3.0 has vSO many 
other useful features that it is hard 
to imagine anyone not wanting to 
use it, unless, of course, memory is 
a real problem. 

Although introduced at the 
same time IBM announced the ?CJ 
AT, DOS 3.0 is not written just for 
the new machine, but is designed 
to Rin on any member of the IBM 
PC family. Changes were made so 
that DOS could support the AT s 
new hardware, the high-capacity 
disk drive, and the 20MB fixed disk, 
but for the sake of compatibility 
across all PCs, some design restric¬ 
tions arose. DOS 3.0 runs on the AT 
in the 80286 Real Address Mode, 


and therefore can access only a 
maximum of 1MB of memory. 

DOS 3.0 is upwardly compati¬ 
ble with DOS 2.1 but does not re¬ 
place it, one reason being that DOS 
3.0 is substantially bigger. Because 
DOS 3.0 requires at least 36KB of 
memory (DOS 2.1 requires 24KB), 
IBM recommends that minimum 
user memory be 96KB—or 128KB 
with a fixed disk. 

Because its size has been in¬ 
creased so dramatically, DOS is 
now supplied on two double-sided 
diskettes as opposed to the single¬ 
sided diskettes used for previous 
DOS releases. One reason for. the 
increase in size is that many parts 
of the operating system appear to 
have been rewritten in the C lan¬ 
guage. Also, much of the network 
support promised for DOS 31 is al¬ 
ready installed, including file shar¬ 
ing and file locking. 
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Table 1 summarizes the new 
and enhanced commands, inter¬ 
rupts, and function calls of DOS 3.0, 
as well as the new BASIC com¬ 
mands included in the new release. 

INTERNATIONAL SUPPORT 

DOS 3.0 supports date, time, and 
currency formats for 15 different 
countries and supplies five foreign 
keyboard layouts. Selecting the 
countiy^ using the new COUNTRY 
command in the configuration file, 
CONFIG.SYS, causes a set of date, 
time, and currency format parame¬ 
ters to be loaded. The format of the 
COUNTRY command is 

COUNTRY = XXX 

where xxx is the three-digit interna¬ 
tional country code for the tele¬ 
phone system. For example, the 
country code for France is 033. 

The appropriate keyboard 
layout is selected by loading any of 
the five keyboard programs sup¬ 
plied on the DOS 3.0 diskette. They 
are named KEYBxx.COM where the 
XX is UK (United Kingdom), GR 
(Germany), FR (France), IT (Italy), 
or SP (Spain). Each keyboard pro¬ 
gram runs as a resident program 
(using approximately 2KB of mem¬ 
ory) and supersedes the ROM BIOS 
keyboard program. 

Pressing Ctrl-Alt-Fl for US and 
Ctrl-Alt-F2 for the selected keyboard 
layout allows the user to switch be¬ 
tween the two keyboard layouts. 
Each layout is defined in the AT 
Technical Reference Manual on 
pages 4-17 through 4-22. 

A new DOS set-up command, 
SELECT, can be used to select one 
of six country and keyboard codes. 
SELECT makes a copy of the DOS 
system diskette by executing DISK- 
COPY and DISKCOMP. It then 
creates a CONFIG.SYS file contain¬ 
ing the appropriate COUNTRY com¬ 
mand, and an AUTOEXEC.BAT file 
containing a command to load the 
selected keyboard program. Ob¬ 
viously, this is useful only when the 
system is first installed, because any 


TABLE 1; New or Eiihciuced DOS Conimtnuls anil Iiilerru/Hs 




. . - ^ ■ 

DOS EXTERNAL COMMANDS : ^ 


ATTRIB 

New 

Sets read-only attribute 

BACKUP 

Enhanced 

Supports combination of media .. 

DISKCOMP 

Enhanced 

Supports high-capacity drives ' 

DISKCOPY 

Enhanced 

Supports high-capacity drives 

FORMAT 

Enhanced 

Supports high-capacity drives 

KEYBFR 

New 

Keyboard program for France . ■ . \ 

KEYBGR 

New 

Keyboard program for Germany 77 

KEYBIT 

New 

Keyboard program for Italy :■ 7 

KEYBSP 

New 

Keyboard program for Spain 

KEYBUK 

New 

Keyboard program for United Kingdom 

GRAFTABL 

New 

Supports extended characters in graphics mode 

GRAPHICS 

Enhanced 

vSupports more printers 

LABEL 

New 

Changes volume label 

PRINT 

Enhanced 

Accepts performance tuning parameters 

RESTORE 

Enhanced 

Supports combination of media 

SELECT 

New 

Sets countr)^ and keyboard layout 

SHARE 

New 

Enables file sharing 


DOS CONFIGURATION COMMANDS 


COUNTRY 

FCBS 

LASTDRIVE 

New 

New 

New 

Selects country-dependent information 

Sets maximum number of FCBs 

Sets maximum number of block devices 


DOS FUNCTION CALLS 

38 

Enhanced 

Gets or sets countiy^-dependent data 

3D 

Enhanced 

Opens a file for sharing 

44 

Enhanced 

Added lOCTL functions 

59 

New 

Gets extended error information 

5A 

New 

Creates a temporary file 

5B 

New 

Creates a new file ■ 7 ^ 

5C 

New 

Locks or unlocks a file 

62 

New 

Gets program segment prefix address 

DOS INTERRUPTS ' ' ' 

24 

Enhanced 

Improved error handling 

2F 

New 

Communicates with print handler 



. 


BASIC COMMANDS 

ENVIRON 

New 

Sets and gets environment parameters 

ENVIRON! 



lOCTL 

New 

Communicates with installed device drivers 

IOCTL$ 



ERDEV 

New 

Reports errors from critical error handler 

ERDEV! 



SHELL 

New 

Executes a program from BASIC 


existing CONFIG.SYS and AUTO¬ 
EXEC.BAT files are deleted. It sim¬ 
plifies the installation process for 
the novice, however. 

The country can also be select¬ 
ed under program control via the 
DOS Interrupt 21H function call 
38H, Get or Set Country Dependent 
Information. The Set subfunction al¬ 
lows the user to choose the current 


country, while the Get subfunction 
returns a table of information on 
the current country. Table 2 shows 
the information returned for each 
of the six major countries. 

Further international support is 
provided through the GRAFTABL 
program and an enhancement to 
the SORT filter. If the resident pro¬ 
gram, GRAFTABL, is loaded, it is 
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possible for the Color/Graphics 
Adapter to display the ASCII charac¬ 
ters 128 through 255 in graphics 
mode. GRAFTABL increases the resi¬ 
dent size of DOS by 1,200 bytes. 
SORT now collates foreign charac¬ 
ters in correspondence to their En¬ 
glish counterparts; that is, all Euro¬ 
pean forms of the letter a are con¬ 
sidered equal to the ASCII character 
65; all European forms of the letter 
e are considered equal to the ASCII 
character 69, and so on. 

Even the directory structure has 
been altered to support file names 
composed of foreign characters. 

The Greek character sigma is an 
E5H, the normal file-deleted indica¬ 
tor. If a file name begins with E5H, 
the first character will be stored in 
the directory entry as 05H. 

FILE SHARING 

In preparation for the IBM PC Net¬ 
work, DOS 3.0 supports a rudimen¬ 
tary level of file-sharing support. 
There is no ownership of files; ac¬ 
cess to files is determined on a 
first-come, first-served basis, and 
the first user to open a file deter¬ 
mines how it will be shared. File 
locking is available down to the 
byte level and is active. Deadlocks 
are avoided because a system call 
resulting in a sharing conflict will 
fail after it has been retried a speci¬ 
fied number of times. 

Before files can be shared, DOS 
support must be installed by issuing 
the new DOS command, SHARE. 
This command allocates memory 
for DOS’s file-sharing tables (de¬ 
fault = 2KB) and for file locks. 

Each lock requires enough memory 
to hold the file name plus 11 bytes. 
When sharing is enabled, DOS 
checks all read and write requests 
against access restrictions. 

Sharing of files is managed at 
the DOS-user program interface 
when the file is opened. The DOS 
Interrupt 21H function call 3DH, 
Open a File, has been significantly 
enhanced. On entry AL now holds 
the open mode, which specifies 


file-sharing information as well as 
the type of I/O to be performed on 
the file by this opener—that is, 
whether the file is to be written to, 
read from, or both. It is also possi¬ 
ble to specify whether or not the 
sharing restrictions are to be passed 
on to a child process. Five sharing 
modes are recognized: Compatibili- 

I 

MLn readiness for the IBM 
PC Network, DOS 3-0 supports 
a rudimentary level of file- 
sharing support. 

ty. Deny Write, Deny Read, Deny 
Read/Write, and Deny None. 

The type of access allowed for 
a subsequent opening of a file de¬ 
pends on its current open mode 
and on the setting of the file’s read¬ 
only attribute. If a file is opened in 
Compatibility mode and does not 
have the read-only attribute set, no 
sharing restrictions are placed on it 
except that it may be opened con¬ 
currently only in Compatibility 
mode. If the read-only attribute is 
set, DOS adjusts the sharing mode 
by changing any request for Com¬ 
patibility mode to Deny Write and 
returning an error on an attempt to 
open the file for writing. 

The Open File function call has 
been modified in such a way that 
programs written before DOS 3.0 
are compatible with the new 
format. Files that are opened using 
the pre-3.0 format default to Com¬ 
patibility mode. The values in AL 
that specified the type of read and 
write access are still valid. Sharing 
information and file access restric¬ 
tions will, by default, be inherited 
by a child process. A file opened 
using the OFH function call, FCB 
File Open, is automatically opened 
in Compatibility mode. 


A file may be opened in Deny 
Write mode if it has not been pre¬ 
viously opened allowing write ac¬ 
cess. Once opened in Deny Write 
mode, the file may not be written 
to by any other process. 

Similarly, a file may be opened 
in Deny Read mode if it has not 
been previously opened allowing 
read access. Once opened in Deny 
Read mode, the file may not be 
read by any other process. If a file 
is opened in Deny Read/Write 
mode, exclusive access is granted; 
the file may not be opened again in 
any mode until it is closed. 

The Deny None mode does not 
restrict access to a file at all. This 
mode is invalid if the file is already 
open in Compatibility mode. 

The table on page 5-99 in the 
DOS Technical Reference Manual 
shows all valid sharing modes for 
subsequent opens on a file. Most 
valid sharing modes are reasonable. 
If a file is open for both input and 
output in Deny Read mode, the 
only other valid open mode is out¬ 
put in Deny None mode. Some un¬ 
likely, yet valid, combinations are 
possible, however. For instance, a 
file that is opened for input in 
Deny Read mode may be opened 
for output in Deny Write mode. 

Locking is possible on all or 
part of a file. Using the new DOS 
function call 5CH, Lock/Unlock File 
Access, a region of a file is defined 
by giving an offset and length to 
lock or unlock. Other processes 
cannot access the file area for read¬ 
ing or writing while it is locked. If 
an attempt is made to access an 
area that is locked, the system call 
will be retried three times before 
failing. Unfortunately, locks are not 
released automatically when a file is 
closed or when the program issu¬ 
ing the lock terminates. This is the 
user’s responsibility and can cause 
unpredictable or undesirable re¬ 
sults if the locks are not released. 

When file sharing is enabled, 
DOS maintains a least recently used 
chain of FCBs. When all users of a 
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Raging Q 


Concise structure and fast exe^ 
cution make C the ideal language 
for applications and systemdevel 
programming. 

And compared with other MS™ 
DOS C compilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 
most UNIX™compatible functions. 

Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 

MICROSOFT, f 'ff of 

The High Performance Software til6 3.V3.ll3.Dl6 

memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 

How do programmers feel 
about Microsoft C? 

“In the top category for its quick 
compile and execution time, small 
incremental code, best documen¬ 
tation, and consistent reliability!’** 
—Ralph Phraner, BYTE Magazine 

“Best for software development!’ 
—Bill Hunt, PC Tech Journal 

“Produces good, tight-running 

programs!’ 

—Peter Norton, Softalk 

Call 800-426-9400 to order 
the raging C* $500? 

In Washington State, call 206- 
828-8088. Ask for operator C5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 


* Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
UNIX is a trademark of Bell Laboratories. 

**Reprinted with permission, BYTE Magazine, August '83. 
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TABLE 2: Country-dependent Information 


COUNTRY 

UNITED 

STATES 

FRANCE 

SPAIN 

ITALY 

UNITED 

KINGDOM 

GERMANY 

Country code 

001 

033 

034 

039 

044 

049 

Keyboard code 

US 

FR 

SP 

IT 

'UK 

GR 

Date format 

m-d-y 

d-m-y 

d-m-y 

d-m-y 

d-m-y 

d-m-y 

Currency symbol 

1 

F 


Lit. 

£ 

DM 

Thousands separator 







Decimal separator 







Date separator 

- 

/ 

/ 

/ 

- 


Time separator 







Currency format 

Symbol precedes (p) or follows (0 value 

P 

f 

f 

p 

p 

p 

Number of spaces between currency and value 

0 

1 

1 

0 

0 

0 

Significant decimal digits 

2 

2 

2 

0 

2 

2 

24- or 12-hour clock 

12 

24 

24 

24 

24 

24 

Data list separator 




5 




file have closed it, the FCB’s space 
in the chain is freed. References to 
the same file are considered to be 
one FCB. Because space must be al¬ 
located to the FCB chain when DOS 
is booted, a new FCB command is 
available in the CONFIG.SYS to 
specify the maximum number of 
files that can be open concurrently. 
The format of the FCB command is 

FCBS = m,n 

where m is the number of files 
opened concurrently by FCBs (from 
1 to 255). Through experimentation 
I found that each FCB over the de¬ 
fault of four increases the resident 
size of DOS by 56 bytes. 

In the FCB command, n is the 
number of files (from 0 to 255, de¬ 
faulting to 0) protected from being 
closed by DOS when the maximum 
number of FCBs are opened and a 
request to open another is re¬ 
ceived. Normally, the least recently 
used FCB is closed, and any subse¬ 
quent attempt to access that file re¬ 
sults in an error. 

The FCBS command is only 
meaningful with file sharing. There 
is no limit to the number of FCBs 
without sharing. This afyo has no ef¬ 
fect on the number of files that can 
be accessed using file handles. That 
limit is specified by the FILES = 
command in the CONFIG.SYS file. 


VDISK-A VIRTUAL DISK 

Although IBM has tacitly acknowl¬ 
edged the popularity of RAM disks 
by including the listing of a sample 
virtual disk device driver in the 
DOS 2.0 manual and providing a 
virtual disk with the new PQ'r mem¬ 
ory expansion unit, this is the first 
time an installable virtual disk de¬ 
vice driver has been supplied with 
DOS. The virtual disk device con¬ 
sists of a device driver, which in¬ 
creases the resident size of DOS by 
approximately 720 bytes, and a disk 
buffer. If more than 1MB of mem¬ 
ory is installed on an AT, one or 


JiLhe virtual disk is in¬ 
stalled by placing the 
DEVICE = command in the 
CONFIGSYSfik 

more disk buffers can be placed in 
extended memory. The device driv¬ 
er is always run in low memory. 

The virtual disk is installed by 
placing the DEVICE = command in 
the CONFIG.SYS file. The amount 
of memory to be used, sector size. 


and number of directory entries are 
controlled by parameters included 
on the command line 

DEVICE = VDISieSYS 
[bbb][sss][ddd][/E] 

where bbb is the amount of mem¬ 
ory in kilobytes to use for the disk 
buffer. The default is 64KB, but any¬ 
thing from 1KB to all of the avail¬ 
able memory is valid. The actual 
size used is adjusted so that at least 
64KB of available memory is left 
after VDISK is installed. The mini¬ 
mum VDISK must be large enough 
to hold a boot sector, one copy of 
the FAT, one directory sector, and 
one data cluster. 

The sector size is sxs: 128, 256, 
or 512 bytes. If no sector size is 
given, 128 will be used. If the num¬ 
ber of allocation units cannot be 
represented in 12 bits, the sector 
size is first increased up to the 
maximum of 512, then the cluster 
size is increased until the number 
of FAT entries < = 4,095. 

The number of root directory 
entries is ddd: 2 to 512. If no num¬ 
ber is given, the default is 64. The 
number of directory entries is 
rounded to fill out a complete sec¬ 
tor. (Each directory entry is 32 
bytes long, and one directory entry 
is always used for the volume 
label.) If not enough memory is 
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retiocious 

FORTRAN. 


Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built'in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS™ DOS 
micro. 

Based on the 77 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types—including complex num' 
bers and IEEE single and double^ 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 

MICROSOFT, “mpilation, 

The High Performance Software HDlCl OV6rl3yS, 

allow you to create very large 
programs—up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 

How do programmers feel 
about Microsoft FORTRAN? 

“The first FORTRAN compiler 


that takes advantage of the full 
addressing capability of the 8088 

and the power of the 8087!’ 

—Jack Wilschke, Softalk 

“We decided to use the 
Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 

implementation!’ 

—Charlie Huizena 
Chip Barnaky, PC World 


Call 800-426-9400 to order 
the ferocious FORTRAN* 
$350t^ 


In Washington State, call 206' 
828'8088. Ask for operator C4, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 
in action. 



*Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
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available, the directory size is then 
adjusted downwards. 

If the /E parameter is present, 
the disk buffer is placed in ex¬ 
tended memor)^ (above 1MB). This 
parameter is only valid on the AT. 

When \nOISK is installed, it dis¬ 
plays a message giving its drive 
letter, final buffer size, sector size, 
and number of director)^ entries. 

The file VDISK.LST, supplied on 
the DOS Supplementary^ Diskette, is 
a listing of the VDISK device driver. 
It serves as a sample device driver. 

INSTALLABLE DEVICE 
DRIVERS 

A new limit of 26 has been set on 
the number of bk^ck devices. The 
default is five, but a new configura¬ 
tion command, lASTDRIVE, can be 
used in the CONFIG.SYS file to in¬ 
crease the maximum to the system 
limit. This is the only area where 
some existing capability was re¬ 
moved, since DOS 2.1 permits 63 
block devices. It is easy to see why 
the change was made. Twenty-six 
block devices should be adequate 
on any single PC. And logistically 
speaking, naming the block devices 
is a problem. The first 26 are 
named A through Z, but devices 27 
through 63 end up with peculiar 
names like <, /, and >. 

The method of retrieving the 
parameters passed to the device 
driver through the DEVICE = com¬ 
mand in the CONFIG.SYS file is 
now documented so that the INIT 
routine can access this information. 
Also, the INIT function call request 
header has a new field added. DOS 
passes the device driver the drive 
letter of the first unit handled by 
the device driver. 

A few changes have been made 
to the device driver interface to 
communicate whether the device is 
removable and to aid die driver in 
determining when a removable de¬ 
vice has been changed. Three new 
function calls have been added: De¬ 
vice Open (13), Device Close (14), 
and Removable Media (15). 


TABLE 3 j DOS Foirnalting Parameters 



TOTAL 

SEaORS 

SECTORS/ 

CLUSTER 

SECTORS/ 

FAT 

SECTORS/ 
ROOT DIR 

MAX 

ENTRIES/ 
ROOT DIR 

Single-sided diskette 

8 seaors/track 

160KB 

320 

1 

1 

4 

64 

Single-sided diskette 

9 sectors/track 

180KB 

360 

1 

2 

4 

64 

Double-sided diskette 

8 sectors/track 

320KB 

640 

■ 2 ■' 

1 

7. 

112 

Double-sided diskette 

9 sectors/track 

360KB 

720 

2 

2 

7 

112 

High-capacity diskette 
15 sectors/track 

1.2MB 

2,400 

1 

7 

14 

224 

XT fixed disk 

17 sectors/track 

10MB 

20,723 

8 

8 

32 

512 

AT fixed disk 

17 sectors/track 

20MB 

41,735 

4 

41 

32 

512 


and Device Close can be used as a 
buffering aid. The driver can main¬ 
tain a count of open files, incre¬ 
menting the count on each open 
call and decrementing on each 
close. When the count reaches 0, all 
modified buffers should be written 
to the device so that the media can 
be removed without any data loss. 
The open count can also help to 
determine if an illegal disk change 
has occurred. If so, the operator 
can be requested to reinsert the 
previous volume. 

For character devices, the Open 
call can be used to initialize the de¬ 
vice or to reset the device before 
an I/O operation. Similarly, the 
Close call can be used to send 
some post-processing commands 
after I/O is performed. 

A new error code, OFH, invalid 
disk change, has been added to the 
status word of the request header. 

If the driver determines that the 
disk has been changed illegally, it 
should return this error and set the 
volume id field pointer to the cor¬ 
rect volume name. 


The Removable Media call is 
made to removable block devices 
when an lOCTL operation is re¬ 
quested. A new bit has been added 
to the device header attribute field 
indicating whether the device is re¬ 
movable: bit 11 = 1 means the de¬ 
vice is removable, 0 means non- 

€ 

^Jome enhancements to 
DOS were necessary in order 
to support the higher capacity 
disk drives of the AT. 

removable. In response to the Re¬ 
movable Media call, the driver 
should set the busy bit (bit 9) in 
the status word if the device is non¬ 
removable and reset the busy bit if 
the device is removable. 

For removable block devices, 
the new function calls Device Open 
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DOS DISK STRUCTURE 

Some enhancements to DOS were 
necessary to support the higher 
capacity disk drives of the AT. With 
fixed disks larger than 10MB, it is 
possible to build DOS partitions 
with more than 4,096 clusters, the 
largest number respresentable in 12 
bits. To accommodate these drives 
without increasing the cluster size, 
FAT entries can now be 16 bits 
long. The DOS Syst Ind field in the 
boot record partition table of the 
fixed disk indicates whether the 
FAT entries are 12 or 16 bits. This 
also allows the cluster size on the 
20MB fixed disk to be a more effi¬ 
cient four sectors rather than the 
space-wasting eight used for the 
10MB drive. Curiously, cluster size 
on the new high-capacity drive (1.2 
MB) is one sector. Table 3 shows 
the formatting parameters used for 
each of the drive types that DOS 3.0 
supports. For each fixed disk, the 
entire disk was allocated to one 
DOS partition. Other DOS partition 
sizes may yield different results. 

The FORMAT, DISKCOPY, and 
DISKCOMP commands have all 
been modified to handle the higher 
capacity drives. The /4 parameter 
has been added to the FORMAT 
command so that double-sided 
diskettes (320KB or 360KB) can be 
formatted in a high-capacity diskette 
drive. The usefulness of this capa¬ 
bility is limited since once a dou¬ 
ble-sided diskette is written to in a 
high-capacity drive, it cannot be re¬ 
liably read in a double-sided drive. 

When a fixed disk is formatted, 
a new message appears: “Warning. 
All data on Non-removable Disk 
drive C: will be lost! Proceed with 
Format? (Y/N)?” instead of the pre¬ 
vious message: “Press any key to 
begin formatting drive C:”. This 
helps the user avoid inadvertently 
reformatting fixed disks. In addition 
to begin formatting a diskette, the 
user must press Enter, rather than 
just “any key.” 

The BACKUP and RESTORE 
commands allow more combina- 



Managers know that a critical decision is oirly as timely as 
the information that goes into making it. The promise of personal 
computers has always been to deliver information to corporate 
managers in time to act upon it. 

Only one software company can 
make a claim for integrating the two tlrings 
that deliver that promise: the mainframe, 
from which ail information flows, and the 
microcomputer, where someone has to 
make sense of that information. 

GOLDENGATE'" fr'orn Cullinet is not 
only an exceptional integrated software 
package. In combination witli our Infonna- 
tion Database (IDB), it creates an environ¬ 
ment for the corporate pc user wliich makes 
accessing information in the company mainframe 
iridistmguishjCible from accessing information on a diskette. 

The benefits are obvious: “what-if’s” on live data, reports 
that are current as of this moment, and most important, the ability 
to act on today’s problems today. And all accomplished indepen¬ 
dently right at the pc. 

Cullinet is the recognized leader in mainframe software, 
which makes the introduction of GOLDENGA'fE significant. The 
singular ability of GOLDENGATE to provide easy-to use, yet 
sophisticated, micro-mainframe 
integration makes it as timely 
as today’s news. 

For more information 
about GOLDENGATE, 
phone Cullinet toll-free, 

1-800-551-4555. 



Cullinet 

We understand business better than 
any software company in business. 
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tions of media. It is now possible to 
back up and restore to any combi¬ 
nation of fixed disks and diskettes 
as long as the source and destina¬ 
tion are not the same drive. If file 
sharing is enabled, then only files 
to which the user has access can be 
backed up. BACKUP and RESTORE 
may return the completion code, 
ERRORLEVEL = 2, which indicates 
that not all files were backed up or 
restored because of file sharing. 

GENERAL ENHANCEMENTS 

A long-awaited feature is finally in¬ 
cluded in DOS 3.0. Executable files 
(.COM, .EXE, and .BAT) can now be 
invoked using path names. There¬ 
fore, instead of being limited to in¬ 
voking programs that are either in 
the current directory or able to be 
found through the predefined path, 
it is now possible to give the path 
of the program at execution time. 
For example, 

C:\UTIL\FORMATA. 

is now a valid command. 

A valuable new feature for soft¬ 
ware developers is the ability of a 
program to determine the directory 
from which it was invoked. The 
path name of the program file cur¬ 
rently being executed is now avail¬ 
able through the Program Segment 
Prefix. This information can be 
used by a program to find its ancil¬ 
lary files, such as a help file or 
overlay files. The address of the 
Program Segment Prefix can be ob¬ 
tained by a new DOS function call 
62H, Get Program Segment Prefix 
Address. Offset 2CH in the PSP 
points to the beginning of the envi¬ 
ronment. Immediately following the 
environment strings is a count 
(word length) followed by the 
name of the program invoked. If 
the program were found in the de¬ 
fault directory or if the program 
were invoked with a path name, 
then the file name would be stored 
as passed to the EXEC function call. 
If DOS found the program through 
the path, then the drive letter and 


TABLE 4; New Parameteis for PRINT Command 


/D: device 

Print device (default = prn) 

/B: buffisiz 

Size of print buffer (default = 512) 

/Q: quesiz 

Number of files in queue 1-32 (default =10) 

/S: timeslice 

Number of time slices 1-255 (default = 8) 

/U: busvtick 

Number of clock ticks to wait if printer is busy; if elapsed, give up 

time slice 1 - 255 (default = 1) 

/M: maxtick 

Max clock ticks to use to print 1-255 (default = 2) 


path precede the file name. This in¬ 
formation would be easier to re¬ 
trieve if DOS could place it directly 
in the PSP. IBM probably chose this 
awkward method to achieve com¬ 
patibility with other DOS versions. 

OTHER CHANGES TO THE 
CONnGURATION HUE 

On the AT, DOS reserves space for 
three buffers, whereas on other PCs 
it reserves space for two. The BUF¬ 
FERS command in the CONFIG.SYS 
file still allows the default to be 
overridden. Each buffer used in ad¬ 
dition to the default increases the 
resident size of DOS by 528 bytes. 

The previously undocumented 
SWITCUAR command can no longer 
be used in the CONFIG.SYS file. Re¬ 
moving undocumented commands 
is, of course, the prerogative of the 
operating system developer, as the 
user of an undocumented com¬ 
mand realizes. In DOS 2.0 the 
SWITCHAR command changed the 
switch character from the default of 
“/” to whatever the user specified. 
There were those who preferred to 
use a as does UNIX. Unfortu¬ 
nately, not all DOS commands, 
most notably the RESTORE com¬ 
mand, recognized the new switch 
character and problems ensued. 
(See “A Fix for DOS Users with 
UNIX Habits,” and “Patchwork,” PC 
Tech Journal, August 1984, pages 
73 and 113, respectively.) 

OTHER NEW DOS COMMANDS 

The ATTRIB command can be used 
to add, remove, or display the read¬ 
only attribute of a file. If the read¬ 


only attribute is set, an attempt to 
COPY the file returns a “File cre¬ 
ation error,” and an attempt to 
delete the file returns the message, 
“Access denied.” Other file attri¬ 
butes cannot be displayed or modi¬ 
fied with ATTRIB. 

The LABEL command can 
change or delete a volume name 
and can add a volume label to a 
disk not formatted with the N op¬ 
tion. Unfortunately, LABEL does not 
display the existing volume name; 
the VOL command must be used to 
see the current volume label. 

More printers are supported 
with the GRAPHICS program, in¬ 
cluding the IBM Personal Computer 
Color Printer with either black, 

RGB (red, green, blue, black), or 
CMY (cyan, magenta, yellow, black) 
ribbon, the IBM Personal Computer 
Compact Printer, and the IBM Per¬ 
sonal Computer Graphics Printer. If 
no printer is specified, the graphics 
printer is assumed. 

The installed print handler can 
now be user-customized by speci¬ 
fying various performance tuning 
parameters. Those parameters per¬ 
mitted with the PRINT command 
are shown in table 4. 

Missing from DOS 3.0 for the 
AT is a way to set the system clock 
from DOS. Although the DATE and 
TIME commands change the cur¬ 
rent copy of the time, they do not 
alter the system clock. The system 
clock can be modified only by us¬ 
ing the set-up program on the diag¬ 
nostic diskette or through a BIOS 
system call. The DOS DATE and 
TIME commands should check to 
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see if DOS is running on an AT, 
and if so, issue the BIOS interrupt 
lAH to set the system clock. We 
consider this oversight suprising, 
considering IBM’s normal attention 
to detail. “Setting the PC/AT’s Time 
and Date” on page 57 in this issue 
provides a program for setting the 
AT system clock from DOS. 

CHANGES TO INTERRUPTS 

The 24H Critical Error Interrupt can 
be handled cooperatively by DOS 
and the user. When the user pro¬ 
gram initializes its critical error 
handler routine, it should save the 
original vector address. Then when 
the user’s handler is given control, 
it issues a CALL FAR to the original 
vector address. DOS will notify the 
operator of the error and pass con¬ 
trol back to the user’s critical error 
handler. The user’s routine issues 
an IRET when it has finished. 

On entry to the Critical Error 
Handler Routine, bits 3-5 in AH 
now indicate the valid responses to 
a disk hard error—that is, whether 
FAIL, IGNORE, or RETRY are valid. 

If a critical error has occurred on a 
FAT or directory sector, the ignore 
response is invalid and will be 
changed to fail. When the handler 
executes an IRET, it may return a 
new code in AL. If AL = 3, DOS 
will cause the system call that is in 
progress to fail. 

The Printer Interrupt 2FH al¬ 
lows communication with the in¬ 
stalled print handler. Depending on 
the value of AL, it is possible to get 
the installed state of the print 
handler, submit a single file to be 
printed (no global file name charac¬ 
ters are accepted), scan the print 
queue, hold or release the queue, 
cancel a single file, or cancel all of 
the files in the queue. 

DOS FUNCTION CALLS 

Error processing has taken a major 
step forward in DOS 3.0. Any time a 
DOS function call sets the carry bit 
to indicate an error, or an OFFH is 
returned from an FCB function call. 


It’s not enough to do everything. 



You have to do everything well. 

Those who succeed in business are those who con¬ 
sistently demonstrate a high level of skill in a vaiiety of areas. 
In forecasting, in planning, in implementing, in managing. 

GOLDENGATE'” is a business tool that can help you 
perform youi' best in each. 

A product of Cullinet, the recog¬ 
nized leader in mainframe software, 
GOLDENGATE is a functionally rich 
inte^'ated pc package for business pro¬ 
fessionals. It combines spreadsheet, 
database, word processing, graphics 
and telecommunications capabilities. It 
also provides sophisticated, yet easy to 
use micro-to-mainframe integration- 
integration that makes accessing corporate 
data indistinguishable from accessing data on a diskette. 

GOLDENGATE’s superior fuirctionality results from its 
unique architecture. Each Action in the program is designed 
to provide an optimum working enviromTient. And each is 
linked to the others through core software. 

The result is integrated pc softwai'e that does each of its 
jobs exceptionally well, so 
you can do the same in yours. 

For more information 
about GOLDENGATE, 
phone Cullinet toll-free, 

1-800-551-4555. 
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2034 Blake Street Berkeley, CA 94704 
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or the INT 24H Critical Error Han¬ 
dler is invoked, the new DOS func¬ 
tion call 59H, Get Extended Error, 
should be issued. This function call 
returns an error code, class, locus 
value, and suggested action. This 
method has several advantages. A 
standard set of errors can be de¬ 
fined for all system calls. More spe¬ 
cific errors can be returned to the 


user so that his diagnosis of the 
problem can be made easier. And 
finally, the fact is recognized that 
the action a program takes in re¬ 
sponse to an error depends in 
many cases on the type of error 
rather than on the specific error. 

Two new DOS function calls 
are a critical addition for multiuser 
processing and networks: Create a 


Temporary File (5AH) and Create a 
New File (5BH). The first one 
creates a file with a unique name. 
The file is not opened and is not 
automatically deleted when the pro¬ 
gram ends. File names are formed 
from the ASCII representation of 
the current time in hexadecimal. 

For instance, a file created at 2:32 
p.m. was given the name 0E201154. 
With a name like that, there should 
be little chance of duplication even 
in a multiuser environment. If a du¬ 
plicate file name is created, howev¬ 
er, DOS keeps trying until a unique 
file name is found. DOS Pipes are 
now created with these temporary 
file names; the previous file names, 
%PIPEx.$$$, could cause conflicts 
with multiple users. 

Similarly, Create a New File 
creates a file named by the user 
only if the file does not already ex¬ 
ist. This can be used to avoid delet¬ 
ing another user’s file by accident. 
The file is opened in Compatibility 
mode for reading and writing. 

The function call, 44H. I/O Con¬ 
trol for Devices (lOCTL) has two 
new subfunctions added: request if 
device is removable—(AL = 08H), 
and change sharing retry count 
(AL = OBH). If a sharing conflict 
occurs, the user can specify the 
number of retries as well as the 
time interval between retries. 

Newly documented in DOS 3.0 
are the differences in binary versus 
ASCII I/O to the standard input and 
output devices. 

WHATS IN STORE FOR 3.1? 

Network support will be completed 
in DOS 3.1. Three new commands 
will be added to DOS in the newer 
version: JOIN, SUBSTITUTE, and 
APPEND. JOIN will allow a drive to 
be attached to a directory as a sub¬ 
directory; SUBSTITUTE will allow 
the use of alias names for a subdi¬ 
rectory path; and APPEND will do 
for file name opens what PATH 
does for finding executable files. 

Several new function calls for 
the PC Network will be added; they 


Software Tools for Serial Devices 

Are you developing a C or Pascal program that will 
include functionality like this? 

♦ File transfer between computers 

♦ Realtime data acquisition 

♦ Printer/plotter control 


Blaise Computing Inc. has a 
set of tools for you. ASYNCH 
MANAGER™ is a library of soft¬ 
ware routines, including all source 
code, which will dramatically re¬ 
duce the amount of time you need 
to get your applications working. 

Using ASYNCH MANAGER: 
you can control any hardware de¬ 
vice employing the RS-232 inter¬ 
face on an IBM PC or operationally 
compatible micro computer. More¬ 
over, your PC will be able to oper¬ 
ate at fast speeds, since interrupt- 


driven routines and flexible buffer 
sizes are featured. 

As with other packages in our 
Programmer Productivity Series, 
there are no royalties for incorpo¬ 
rating our routines into your 
systems. Other high-level language 
interfaces are planned. Contact us 
directly to order or to obtain addi¬ 
tional specifications. 

ASYNCH MANAGER™ 
$175.00 includes the first language 
interface, second language $75.00 
additional. 


Other products to speed your devel¬ 
opment projects in C and Pascal include: 
TOOLS'" comprises a library of routines 
providing advanced string handling, 
forms utilities, screen handling and 
more. Features a general BIOS gate— 

$125 

TOOLS 2’“ is a second library of rou¬ 
tines focusing on DOS 2.0+ operating 
systems capabilities. Perform memory allo¬ 


cation, program chaining, file and buffer 
handling from within your C or Pascal 
program—$100 

VIEW MANAGER'" is our screen de¬ 
velopment system which dramatically 
reduces programming required for 
screen displays. Block mode data col¬ 
lection, verification, overlays are all 
featured—$275. Source Code for rou¬ 
tine library—$150 
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will return installation information 
and manage redirection. 

Function call 5EH will have two 
subfunctions: Get Machine Name 
and Setup Printer Control String. 
Function call 5FH will have three 
subfunctions: Get Assign List Entry, 
Redirect Device to Net, and Cancel 
Redirection. Two new subfunctions 
will be added to the lOCTL func¬ 
tion call 44H, Is Device Redirected, 
and Is Handle Local or Remote. 

I 

duplicate file name is 
created, however, DOS keeps 
trying until a unique file 
name is found. 

BOTTOM LINE 

As the first paragraph of this review 
admits, I find DOS 3.0 irresistible, 
because of its international support, 
file-sharing capabilities, and a 
great many other useful features. 
Whether you should buy 3.0 or wait 
for 3.1 depends on whether you 
plan to use the PC Network. If so, 

3.1 is a must. If you do not see the 
network in your future, 3.0 will be 
sufficient. If you decide later to use 
the network, the penalty is only the 
$30 upgrade cost. l"*'—l 

IBM PC-DOS 3.0 
IBM Corporation 
P.O. Box 1328-S 
Boca Raton, FL 33432 
$65 

Technical Reference Manual, $40 
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We’re CuUinet, the acknowledged leader in mainframe 
software. Our customers include some 2,000 of the world’s biggest 
and best-run companies. 

So when we set out to develop a superior integrated 

personal computer software package, we 
didn’t have to guess what business wanted. 
We simply had to ask. 

The combination of our technical 
skills and business experience and the input 
and feedback of our client community has 
resulted in GOLDENGATE'," integrated pc 
software for business people intent on doing 
1 ^ business, not fussing with software programs. 
Each GOLDENGATE function- 
spreadsheet, database, word processing, 
graphics and telecommunications—is designed to 
provide an optimum work^ environment. And as powerful as the 
program is, specific attention was paid to making GOLDENGATE 
truly easy to use. 

The fact is, anyone can begin to use GOLDENGATE in a 
matter of minutes. A single command set operates each and every 
function, so a GOLDENGATE user enjoys a single learning experi¬ 
ence, rather than several. Tutorials and complete on-line help 
screens allow the novice user to become productive withoul 
training. 

To top it off, GOLDENGATE provides micro-to-mainframe 
integration tiiat makes ac¬ 
cessing corporate data indist¬ 
inguishable from accessing 
data on a diskette. 

For more information 
about GOLDENGATE, 
phone CuUinet toU-free, 

1-800-551-4555. 


Cullinet 

Wfe understand business better than 
any software company in business. 
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New Commands in BASIC 3.0 

Each of the so-called new commands 
in BASIC 3.0 existed in one form or 
another, although undocumented, in 
BASIC 2.0. The keywords were listed 
in the BASIC 2.0 reserved words list 
and worked witli varying degrees of 
reliability. 

ENVIRON and ENVIRON^. The ENVIRON 
command and the EIWIRON$ func¬ 
tion provide a method to set and re¬ 
trieve parameters in the environ¬ 
ment. When BASIC is invoked, the 
current environment is made avail¬ 
able to the BASIC program. This en¬ 
vironment can be queried, changed, 
or expanded to the next 16-byte 
paragraph boundary, then passed 
on to a child of BASIC. 

The ENVIRONS function re¬ 
trieves values from the environment 
either by parameter name or num¬ 
ber. The command 

PRINT ENVIRON $(“PATH’0 

will print the current path. Notice 
that lower-case and upper-case 
letters are not considered equal: 


ENVIRON$(“PATH”) and ENVIRONS 
(“path”) refer to different parame¬ 
ters. 

Sometimes it is useful to operate 
on the environment as a whole. 
Without knowing the names of each 
parameter, the entire environment 
can be saved, modified, and dien re¬ 
stored by issuing the ENVIRONS(n) 
form of the function. ENVIRON$(l) 
returns the name and value of the 
first parameter. This can be issued 
repetitively, incrementing n until a 
null string is returned. 

To set the value of a parameter, 
use the following: 

ENVIRON “parameter = value”. 

BASIC’s environment string process¬ 
ing appears to have a bug. If there 
are any blanks between the parame¬ 
ter name and the equal sign, the 
equal sign becomes part of the value 
returned by the ENVIRON! function. 
Because of this processing anomaly, 
the example on page 83 of the 
BASIC 3.0 manual actually does not 


work as shown. In the example, re¬ 
produced below, the path of a help 
directory is added to the environ¬ 
ment. Then the current directory is 
changed to the value of the help 
directory. 

ENVIRON “HELP = C:\ HELP” 
CHDIR ENVIRONS (“HELP”) 

However, the CHDIR command fails 
because tlie value of the parameter 
HELP was set to “ = C: \ HELP”, not 
“C:\ HELP” as intended. To work 
properly, the ENVIRON statement 
should be coded without any inter¬ 
vening blanks. To remove a parame¬ 
ter from the environment, use 

ENVIRON “parameter =;” or 
“parameter = ” 

Again spaces count. If the command 
is coded as follows 

ENVIRON “parameter = ;” 

the parameter is not removed from 
the environment, but instead is given 
the value of “ = ;”. 



Doti’t lePanifMi^ 
do mmkr on ^01^. 



You waited years 

for an advanced version of dBASE II. 
Without the bugs. 

Without the limitations. 

It never came. 

Instead, you got dBASE III. 

A half solution. 

A bandage instead of a cure, 
so to speak. 

Here’s what we mean. 

As an applications programmer, 
you’re now supposed to use 
dBASE III to write a program on 
single-user 16-bit PCs...use dBASE II 
to write the same application for 
8-bit machines and use heaven 
knows what to handle the multi-user 
or networked situations. 

Contrast that with Q-PRO 4...the 
true 4th generation applications 
development language for micro¬ 
computers. 


CCP/M. CP/M, and MP/M are trademarks of Digital Research. TurboDOS. MmmOST. MUSE. NSTAR. MS-DOS. PC-DOS. PC Net. DNA. EtherShare. and NetWare are trademarks of System 2000. 








lOCTL and lOCTLj. The lOCTL state¬ 
ment and the lOCTLI function com¬ 
municate control information to a 
user-installed device driver. This is 
comparable to the DOS function call 
44H subfunctions 02H, 03H, 04H, 
and 05H. lOCTL sends control infor¬ 
mation to the device driver—^for in¬ 
stance, to change the baud rate for a 
character device. lOCTLi reads con¬ 
trol information from the device 
driver, such as device status. 

ERDEV and ERDEV$. After the INT 24H 
critical error handler has intercepted 
an error from a device, the read-only 
variables ERDEV and ERDEV$ hold 
the error code and device name re¬ 
spectively. The low order byte of 
ERDEV contains tlie INT 24H error 
code, and bits 13, 14, and 15 contain 
die corresponding bits of the attri¬ 
bute word of the device header 
block. For a character device, 

ERDEV$ contains the device name. 
For a block device, ERDEV$ contains 
the drive letter followed by a colon. 

SHEU 

With limitations and caveats to the 


user galore, die SHELL command has 
appeared in the BASIC manual. 
SHELL allows the temporar}^ execu¬ 
tion of a child process from BASIC. 
When the child process terminates, 
BASIC resumes execution at the 
statement after the SHELL command. 

If SHELL is invoked without pa¬ 
rameters, COMMAND.COM is loaded 
and executed as if the/C parameter 
were given. DOS commands can 
then be executed at will until the 
EXIT command is issued to return 
the user to BASIC. SHELL can be in¬ 
voked with a string parameter con¬ 
taining the name of a program to 
run as well as any parameters. 

Alas, the restrictions for the suc¬ 
cessful use of SHELL are many. The 
state of an executing program is 
composed of many elements: open 
files, screen mode settings, interrupt 
vectors, etc. The child process can 
alter the state of any of diese condi¬ 
tions, inducing unpredictable results 
when the parent process is resumed. 
As in life, it is generally the parent s 
responsibility to undo any damage 
the child process may inflict. The 


parent must ensure that the child 
process does not alter any of the 
conditions that are necessary for the 
successful execution of the parent. 

BASIC saves and restores the in¬ 
terrupt vectors it uses, but any inter¬ 
rupt vectors that have been modified 
by the parent must also be restored. 
Also, BASIC does not automatically 
save and restore the screen mode 
tliat was in effect before the child 
process was invoked. 

All files should be closed before 
the SHELL command is executed. 
Files opened that redirect input or 
output are passed to the child and 
cannot be closed. If these are altered 
by the child, data may be lost. 

A program that terminates but 
stays resident cannot be executed us¬ 
ing SHEU., because BASIC may not 
be able to restore its workspace. Fi¬ 
nally, BASIC cannot be a child of 
BASIC because it stores information 
about the current program in low 
memory^ A new copy of BASIC 
would overwrite this information, 
making resumption of the parent 
BASIC impossible. —JA 



Q-PRO 4 handles all the micros ... 
local area networks (with record and 
file locking), multi-user, single-user, 
8-bit, 16-bit, even the new IBM AT. 

The user-friendly applications you 
write with Q-PRO 4 are fully 
transportable. They run faster. 

And you can protect them with 
our author’s lock up package. 

Q-PRO 4 is the professional 
developer’s package with no 
limitations. It runs under PC-DOS, 
MS-DOS, CCP/M, PC Net, NetWare, 
EtherShare, DNA, CP/M, MP/M, 
TurboDOS, MmmOST, MUSE, 
and NSTAR. 

And, just in case you don’t read 
reviews or attend seminars, 

Q-PRO 4 is the one that the com¬ 
puter experts evaluated alongside 
dBASE II and showed how Q-PRO 4 
blows dBASE II away. 


DATA BASE 

Q-PRO 4 

dBASE II 

dBASE III 

#Open files 

255 

2 

10 

#Fields 

Unlimited 

32 

128 

Record size 

Unlimited 

1024 

1024 

Multi key ISAM 

LOCAL AREA 
NETWORKS 

Yes 

Needs 

sorting 

Needs 

sorting 

File lock 

Yes 

No 

No 

Record lock 

Yes 

No 

No 

PORTABILITY 




8-bit16-bit 

Yes 

Yes 

No 

16-bit8-bit 

Yes 

Yes 

No 

MISCELLANEOUS 




Formatted data entry Full 

Limited 

Limited 

Report generator 

Full 

Limited 

Limited 

Memory variables 

Unlimited 

64 

256 

Programmable 
function keys 

21 

0 

0 


One last word. 

If you still write business applica¬ 
tions with an old second genera¬ 
tion language like BASIC, now’s 
the time to stop ripping yourself 
off. Q-PRO 4 is the productivity 
tool that lets you write much better 
applications in one tenth the time. 

No exaggeration. 

Single-user-$595; Multi-user-$795 
Demo package available. 

Author’s lock up available. 

And don’t dump your dBASE files. 

A Q-PRO 4 utility will convert them. 

Order Q-PRO 4 now. 

136 Granite Hill Court 
Langhorne, PA 19047 

(215) 968-5966 Telex 291-765 

nuic n-Basi nmclucts inc. 
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Breakthroughs in flexibility and 
performance let you upgrade your PC 
storage and optimize your total 
system. 

Introducing Javelin, the first storage 
subsystem that lets you increase your 
IBM PC, PC XT, or PC AT capacity 
to exactly the level you require. No more, 
no less. 

How does Javelin do it? By offering you 
the widest range of storage capacities 
available today. Winchester disk drive 
from 36 to 110 MB and 1^4streaming 
tape backup of 60 MB. A choice of two 
peripherals—one disk and one tape, 
or two disks. 

Whether you use Javelin as added storage 
to a stand-alone PC or as a high-capacity, 
high-performance file server in a 
network—you only pay for what you 
really need. 

Keep your options open for the future. 

The SCSI* technology used in the Javelin 
offers easy future expansion. This tech¬ 
nology also allows for backup and restore 
without CPU intervention—with special 
commands included in the controller. 

Javelin’s rigorous quality program. 

Javelin’s reliability, like that of every 
Emulex product, is built in and guar¬ 
anteed. All active components are 
pre-aged. Subassemblies are cycled 
environmentally — under power, perform¬ 
ing diagnostic tests and the total system 
is integrally tested. 

*The Small Computer System Interface (SCSI) is an interface 
standard that specifies the mechanical, electrical and func¬ 
tional requirements for a small computer I/O bus interface 
and command set for peripheral devices commonly used 
with small computers. 
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Javelin features a full range of utilities 
that allow for flexible expansion with 
minimal user intervention. 

Call or write us for more information, 
or ask your dealer for a demonstration. 
Seeing Javelin in action is a break¬ 
through experience. 


Javelin’s unique features include: 

• Easy to install and use 

• 100% IBM compatible 

• 30ms average access rate 

• Compact, desk-top design to 
complement your IBM PC 

• Network ready 

• Designed for data intensive 
applications 

• Reliable backup and restore utility 

• Ideal data-base management 
storage/retrieval device 

• Backup media interchangeability 

• Advanced disk and tape 
diagnostics 

Javelin is a product of Emulex Corpo¬ 
ration, an industry leader in the 
development of high-performance 
controllers, communications prod¬ 
ucts and packaged subsystems for 
PC’s, micro, mini and super mini¬ 
computers. 



EMULEX 


3545 Harbor Blvd., P.O. Box 6725, Costa Mesa. CA 92626, (714) 662-5600 














IBM PC NETWORK 


A Network 

for all Reasons 

The IBM PC Network offers flexibility, 
expansion capacity, a^ interfaces 
appropriate to a wide range of users. 


SUSAN GLINERT-COLE 


C oncurrent with the announce¬ 
ment of the PC/AT, IBM intro¬ 
duced a network. Although 
this product has all of the requisite 
wires, boards, protocols, and topol¬ 
ogies of a network, it isn’t to be 
confused with the IBM network, 
which is supposed to appear in 
about three years and for which 
IBM has released only wiring plans. 
At the time of this writing, it is pos¬ 
sible to offer only an overview of 
this newly introduced network; the 
corporeal elements of the set-up 
have yet to materialize. 

When our editor first conceived 
the idea of this article, he confi¬ 
dently placed a copy of the PC 
Hardware Technical Reference in 
my hands and commissioned me to 
produce a sprightly, informative, 
and intelligent article. Now, IBM 
Technical Reference manuals are 
many things: fraught with detail. 


pregnant with meaning, terse, 
pithy, and so on. They are not, 
however, the best clay from which 
to mold a sprighty, informative, and 
intelligent article. One problem in 
particular stood head and shoulders 
above the rest: except for a few coy 
references, the hardware manual 
contained absolutely no information 
about network software. 

Three days later, our editor 
stopped by my office to inquire af¬ 
ter my progress only to find me bit¬ 
ing the desk in an effort to infuse a 
modicum of sprightliness into a 
sentence revolving around gas-ex¬ 
panded polyethylene dielectric 
coaxial cable. My dental exercise 
was correctly interpreted as a cry 
for mercy; two days later I was 
bound for Boca Raton, where the 
corporeal network elements and 
several experts were graciously 
placed at my disposal. 


A COST-COMPETITIVE AND 
FLEXIBLE NETWORK 

The IBM PC Network shown in fig¬ 
ure 1 is designed to be cost-com¬ 
petitive and flexible. To this end, it 
uses broadband, as opposed to the 
more common baseband, tech¬ 
nology to provide peer-to-peer in¬ 
formation transfer. Even without the 
added flexibility that broadband 
technology provides, the $695 price 
per network-adapter card would 
still be competitive. The network 
hardware components have been 
kept as simple as possible: a net¬ 
work card that incorporates a 
unique node ID; standard CATV 
coaxial cable; and low-maintenance, 
prebalanced connection hardware. 

The standard hardware will 
support a network of 72 nodes with 
a maximum length of 2,000 feet 
end-to-end. If a more complex ar¬ 
rangement is desired, the IBM PC 
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Network Hardware Technical Refer¬ 
ence manual maintains the open- 
system concept (the hallmark of the 
IBM PC family) and provides the 
professional network designer with 
complete information on all facets 
of the hardware. Such a profession¬ 
ally designed network can be ex¬ 
panded to 1,000 PCs, with a maxi¬ 
mum radius of five kilometers. 

The maximum network speed 
is two megabits per second, but this 
number is important only for get¬ 
ting on and off the wire, as multiple 
fixed-disk access is more likely to 
limit network throughput than is 
the speed across the wire. IBM attri¬ 
butes an estimated 10-percent per¬ 
formance loss to the fixed disk. 
Adapter performance is illustrated 
in figures 2 and 3. 

The most important feature of 
the IBM PC Network, distinguishing 
it from all other local area networks 
on the market today for the IBM 
PC, is that the network-software 
support is part of the operating sys¬ 
tem. Hitherto, third-party LANs pro¬ 
vided software that either replaced 
PC^OS or interposed itself be¬ 
tween the applications software and 
DOS. Having the network program¬ 
mer’s interface integrated into the 
standard working environment is a 
boon to software developers, who 
can now use a coherent set of tools 
and be assured of reasonable com- 
patibilty across the PC family. 

IBM PCs, PC/XTs, Portables, and 
PC/ATs can all participate in this 
network. PQr is not supported. 

Each computer on the network 
requires at least 128KB of memory, 
one double-sided disk drive, an 80- 
column display, and DOS 3.1. Com¬ 
puters that are designated as file/ 
print servers require, in addition, 
256KB of memory; a printer is re¬ 
quired only for print-server func¬ 
tions. Each node also must have a 
network-adapter card installed. 

The user interface to the net¬ 
work is provided in the IBM PC 
Network Program. Other operating 
systems, such as XENIX, CP/M, and 


the UCSD p-System, are not directly 
supported, but development houses 
can write device drivers that can 
talk to the network-adapter card. 

Contention on the network is 
arbitrated with a CSMA/CD proto¬ 
col. A jumper on the adapter card 
can be configured to use either in¬ 
terrupt 2 or 3. DMA is usually used 
to transfer data from the computer 
to the adapter card. The I/O ad¬ 
dress space is jumper-selectable at 
360H to 367H or 368H to 36FH. 

Rather than the more com¬ 
monly used baseband technology, 
IBM chose to use broadband trans¬ 
mission. Broadband allows ex¬ 
change of voice, data, video, etc. 
over the same cable. Broadband 
networks use different frequencies 
to provide a simultaneous commu¬ 
nications link to all nodes. 

The network has been designed 
as strictly peer-to-peer; no central 

T 

JLhe network has been 
designed as strictly peer-to- 
peer; no central file or print 
servers are necessary. 

file or print servers are needed. 

This design maintains the personal- 
computer philosophy while allow¬ 
ing data sharing. As many as 32 ses¬ 
sions (the number of machines 
with which a node can be simulta¬ 
neously conversing) are permitted. 
The session number defaults to 32, 
but is configurable downwards at 
the time of installation. 

Users can share fixed and 
floppy disks, files, printers, and 
modems (modems are treated as 
serial printer devices) across the 
network. IBM has not provided a 
comprehensive electronic mail facil¬ 
ity, although messages of up to 1,600 
characters can be composed, sent. 


and archived with a simple menu- 
driven message-editor program that 
is provided in the software. 

BASIC COMPONENTS 

The network hardware is com¬ 
prised of three basic components: 
the network adapter, the network 
translator unit, and the network 
cabling kits. The network adapter 
contains all the hardware required 
to perform protocol processing 
through the session layer. The 
translator unit provides the single¬ 
channel frequency translation for 
the network. The cabling kits, 
which can be obtained in several 
different configurations, (for short, 
medium, and long distance), allow 
a flexible variety of network topolo¬ 
gies to be installed. All kits are 
pretuned to make installation as 
simple as possible by dividing the 
balancing problems inherent in 
broadband systems. 

The 3,000-MHz coaxial cable 
supports 50 channels, each 6 MHz 
wide. Only two of the channels are 
used in the plain-vanilla IBM PC 
Network; the RF modem transmits 
on one channel and receives on the 
second. This leaves 48 channels 
available for video, voice, and other 
data transfer, if the network is prop¬ 
erly configured for these types of 
transmissions. The $695 price per 
network adapter card is thus com¬ 
petitive, even without the added 
flexibility of broadband technolog)^ 

Broadband and baseband net¬ 
works cannot be mixed, so the IBM 
Cluster cannot be interfaced with 
the IBM PC Network. The IBM PC 
Network doesn’t support PQrs; for 
those who are desirous of having 
an AT commune with a PQr, both 
the AT and the PQr can participate 
in the Cluster. Alternatively, gate¬ 
ways between the Cluster and PC 
Network can be built by installing 
both adapter cards in a PC, PC/XT 
or PC/AT. (For a review of the IBM 
Cluster, see “Clusters of Wrath,’’ 
Susan Glinert-Cole, PC Tech Jour¬ 
nal, August 1984, page 64.) 


DECEMBER 1984 
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NETWORK HARDWARE 

The network hardware is divided 
into two classes of components: 
digital and RF modem (see figure 
4). The former group is comprised 
of the following acronymic parts: 
Intel 80188 microprocessor 
The Personal Computer/Host 
Interface Controller (HIC) 

Sytek Serial Interface Controller 
(SIC) 

Intel 82586 Local Communica¬ 
tions Controller (LCC) 

16KB by 8 data RAM 
32KB by 8 adapter ROM 
32KB by 8 ID PROM 
8KB by 8 BIOS ROM 

Communication between the 
computer and the 80188 micro¬ 
processor is effected with interface 
circuits consisting of the HIC and 
ancillar}^ TTL bus transceivers and 
drivers. The circuitry contains a set 
of interface registers and the con¬ 
trol logic required to send data and 
commands. It allows a programmer 
to view the network-adapter card as 
a linear array of addresses. 

The see and the LCC together 
make up the interface to the RF 
modem section of the network 
adapter. They are also responsible 
for implementing the link-layer pro¬ 
tocols. The see interfaces to the 
82586 controller and is responsible 
for NRZI encoding and decoding, 
clock recovery, collision and car- 
rier/no-carrier detection, and car¬ 
rier-sense control. The 82586 LCC 
transfers data to and from memory 
and packages it in an HDLC format. 
This coprocessor is also responsible 
for error recovery and retry, CSMA/ 
CD protocol adherence, serializa¬ 
tion of deserialized data, and link- 
level packet recognition. 

The Intel 80188 microprocessor 
contains two DMA channels, pro¬ 
grammable timers, a programmable 
interrupt controller, and bus-inter¬ 
face logic. One of the two DMA 
channels is used to transfer data 
between the interface registers in 
the HIC and a local memory buffer. 
Three memory-select signals are 


provided by the 80188 to select the 
three RAM/ROM chips. 

The LCC, SIC and HIC are 
selected by one of the three peri¬ 
pheral-select signals generated by 
the microprocessor. The 80188 re- 

T 

mLhe firmware for the net¬ 
work adapter is comprised of 
two ROM chips and one 
PROM chip. 

sponds to four external peripheral 
interrupts, this includes one inter¬ 
rupt each from the SIC and the 
LCC, and two from the HIC. 

The 16KB dynamic RAM is used 
as an internal buffer for scratch 
memory, stacks, protocol control, 
and transient data. 

The network adapter’s firmware 
is comprised of two ROM chips and 
one PROM chip. The BIOS ROM 


(NETBIOS) is an extension of the 
network-support software. It can be 
accessed directly by the PC. It can 
also be disabled by removing a 
jumper, should it be desirable to 
place two network cards into one 
computer. The NETBIOS is the 
interface between applications pro¬ 
grams and the interface controller 
(which in turn is the interface be¬ 
tween the NETBIOS and the 80188). 

Program and protocol informa¬ 
tion required by the 80188 is con¬ 
tained in the 32KB adapter ROM. 
Each adapter has a unique identifi¬ 
cation, coded in the PROM, by 
which it is known to the network. 

The RF modem is comprised of 
a 50.75-MHz transmitter and a 219- 
MHz receiver. Each channel is 6 
MHz wide and clean enough to 
coexist with video signals. Although 
the model is CATV-compatible in 
signal level and quality, most CATV 
networks have signal-level tol¬ 
erances that will exceed that sup¬ 
ported by this modem. This implies 
that only certain CATV channels can 
be used in conjunction with the 
IBM PC Network. 
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LIS. Deaigti presents 
the fastest 


IBM PC Storage System. 



The only thing it doesht 
do is make you wait for delivery 


Now you can get a high-performance alternative to the 
mass storage systems you re considering for your IBM PC, 
PC XT, PC AT, and compatible systems. We can ship it to 
you today. It’s called the U.S. Design PC-870. It’s incredibly 
fast (average accesses as low as 20 ms.) thanks to the 
world’s most advanced cache controller technology. And 
it’s fully compatible. 

Compatibility: we deliver. 

Just for starters, it boots. Using only one slot for both 
disk and tape, you can handle all your storage needs from 
60 megabytes up to 240 megabytes. You can even define 
two logical MS-DOS disks. Try that with another drive! 

When it comes to backing up the disk, our 20 megabyte 
cartridge tape drive is easier to use than an IBM floppy. Our 
software looks like the IBM backup utility, but in addition it 
automatically creates the proper directory structures, and 
allows selective backup by filename or date. 

Reliability: delivering the highest quality. 

Because we made the PC-870 fast by making it smart, it 


delivers high performance that you can trust. Our exclusive 
adaptive cache controller technology makes the PC-870 a 
perfect solution for network applications. The design has 
been tested and proven with thousands of units already 
placed in corporate environments where dependability is 
absolutely essential. 

For immediate delivery. 

We can ship to qualified customers overnight. So think 
fast. We’ll act fast. Call us now toll-free, and ask John Dunn, 
VP-Sales and Marketing, for all the details. 1-800-368-2811. 


USDESIGN 

5100 Philadelphia Way, Lanham, Maryland 20706 
(301)577-2880* (800)368-2811 • TWX 710-826-0417 
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FIGURE 3! Adapter Performance Response Time 



A complete set of network- 
adapter diagnostics is built into the 
firmware. When a node is powered 
up, the following tests are per¬ 
formed: ROM, RAM, 80188, PC inter¬ 
face, digital loop-back, and cable 
loop-back. If the interface test fails, 
an error is generated and transmit¬ 
ted to the applications program by 
the participating PC. The interface is 
disabled, although the network 
adapter will remain active. All other 
test failures will deactivate the 
network adapter card. 

Two types of on-line diagnos¬ 
tics are provided: missing-carrier 
detection and hot-carrier recogni¬ 
tion. If a missing carrier is detected 
during transmission, the network 
adapter will report the error to the 
operating system. A hot carrier is 
the LAN equivalent of a road hog: a 
network-adapter card whose trans¬ 
mitter is continuously active. Be¬ 
cause the CSMA/CD protocol listens 
for a pause before sending, a hot 
carrier on the line will not allow 
any other transmitter to broadcast. 
The absence of a pause is inter¬ 
preted as a hot carrier by the net¬ 
work adapter, which then bypasses 
the CSMA/CD protocol and trans¬ 
mits a packet to itself through the 
hot carrier. 

If the packet arrives garbled, 
the adapter informs the operating 
system that a hot carrier exists 
somewhere else on the network. If 
the packet is received correctly, the 
adapter card admits that it is the 
culprit. This information is available 
to the operator, who can then 
remove the offending node. 

The adapter card is a repository 
for diagnostic information that can 
be examined locally or remotely. 
These statistics are always available: 
reporting period; self-test result; 
and counts of CRC error, alignment 
error, collision, transmission/ 
retransmission, and reception. 

THE TRANSLATOR UNIT 

Network-adapter cards transmit at 
50 MHz and receive at 219 MHz; 


the translator takes the former sig¬ 
nal and translates it to the latter. 
Only single-channel, passive, data- 
only networks are supported. One 
translator can support 256 PCs with¬ 
in a 1,000-foot radius if the load is 
appropriately balanced by a knowl¬ 
edgeable professional (see figure 5). 

CABLE-SYSTEM COMPONENTS 

The cabling scheme is based on the 


mystical “Way of Eight.” Eight net¬ 
work adapter cards, separated by, at 
the most, 200 feet, can be attached 
to the translator unit via an eight¬ 
way splitter (see figure 6). For lon¬ 
ger distances or more PCs, the ex¬ 
pansion tap (provided with the 
translator-unit hardware) is con¬ 
nected to an eight-way base ex¬ 
pander. Cable kits, each of which 
will support eight PCs, connect to 
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• backs up IBM-PC, XT, or AT compatible hard drive of any size. 

• fully portable — back up any number of systems in your office. 

• simple to use — put in program diskette and type “SAVE” — it’s that easy! 

• unlimited storage — when cartridge is full, drop in new cartridge and keep running. 

• technically advanced—features file-by-file backup, read-after-write checks, automatic 
directory information. 

• works with: 

— IBM-PC, XT, AT, and Portable PC' 

— Compaq, Compaq +, DeskPro' 

— NCR'Model 4 

— other 100% PC-compatible systems 


IVIAYIMARD ELECTRONICS 

430 E. Semoran Blvd. 

Casselberry, Florida 32707 • 305-331-6402 

We make modern times better. 


'Actual time: 2 min/57 sec. Total files backed up: 376 
consisting of 10,002,432 bytes. Computed on IBM-PC 
with 512K memory and one 10MB hard disk drive. 
Your actual back-up time may vary. 

tlBM-PC, XT, AT, and Portable PC are trademarks of International Business Machines. 
Compaq, Compaq -i-, and DeskPro are trademarks of Compaq Computer Corpora¬ 
tion. NCR is a trademark of NCR Corporation. 


Australian Distributor: Dicker Data/78 Captain Cook Drive/Caringban, N.S.W. 2229/(02) 
525-2122. United Kingdom Distributor: QCL/(0672) 20529. West Gerqian Distributor: 
Compu-Shack/Ringstrabe 56/5450 Neuwied 1/(02631) 29031/Telex 867716 CELGK. All 
Other European Export: Ashford International/Atlanta, GA/(404) 458-4017/Telex 15-4120 
CHAMBOFCS ATL. 
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nGURE 4; IBM PC Network Adapter Block Diagram 



It’s too late 
when you can see 
that your disc drive 
has problems... 



ReadiScope 


is your eyes and ears 
Inside your disc drives. 



ReadiScope is a comprehensive 
diagnostic program that anaiyzes 
the current status of a diskette 
drive. It graphicaily displays the 
alignment pattern so that 
adjustments to head, spindie 
hub aiignment, and rotationai 
speed can be made in minutes 
without speciai equipment. 

■ Floppy drives, singie or double 
sided drives, can be tested while 
installed under normal operating 
conditions 

■ Ideal for use by: PC Clubs; 

Users with Critical Data; 

Repair Shops; Multi-PC Users; 
Retail Stores 

Requires 48K IBM PC with one operating 
drive. Uses monochrome or graphics 
display. $295. including special diagnostic 
diskette. 

Visa, Mastercard or MO. Add $3. for 
shipping. In CT, add 7.5% tax. 

Call 203-431-3521 or send your order 
now to: 

ReadiWare Systems, Inc. 

Box 680, W. Redding, CT 06896 


the taps on the base expander. 

The three adapter kits are in¬ 
stalled in the same way. They differ 
in the length allowed from the base 
expander: 1 foot for the short-dis¬ 
tance kit, 400 feet for the medium- 
distance kit, and 800 feet for the 
long-distance kit. Cable segments 
are available from IBM in 25-, 100-, 
and 200-foot lengths, and there are 
specific rules regarding the ways in 
which longer lengths can be built 
from these units. 

LOW-LEVEL HARDWARE 

The first five layers of the ISO/OSI 
model are built into the network- 
adapter card. The physical layer, im¬ 
plemented with an RF modem and 
the SIC, provides throughput of two 


megabits per second. The modem 
transmits on one channel and 
receives on another. 

The link layer has the responsi¬ 
bility of assembling bits received 
from the physical and network 
layers into data units. When the 
physical layer has received a trans¬ 
mission, the link layer checks and 
assembles the bits for further pro¬ 
cessing by the network layer. The 
link layer protocols are imple¬ 
mented by the SIC and the LCC on 
the network interface card. 

The network layer is responsi¬ 
ble for correct packet routing. It re¬ 
ceives messages from the transport 
layer, selects a correct route, and 
passes the packet to the link layer 
for further processing. The network 
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The Super Organizer 

Whenever you’re using your 
computer... from start to finish of 
your session Sidekick^" will be there 
... ready to serve. And it’s as lightning- 
fast and compact as only Borland knows 
how to make it 

There’s a notepad that has a full¬ 
screen editor that can time and date 
stamp your notes, and then save them to 
disk. You can even pull information into 
the notepad directly from the screen of 
your “underlying” software. 

Suppose you’re working in Lotus and 
the phone suddenly rings. Give your Sidekick 
a call and it pops right up over Lotus with 
the notepad you need. Or an appointment 
calendar... one you can never misplace. 

What if you need to do a quick calcula¬ 
tion? A keystroke instantly brings up the cal¬ 
culator. And the results of your calculations 
can even be transferred to your “underlying” 
software. 

Need to make a phone call? Up pops your 
personal phone directory, lype in the name you 
want... and Sidekick jumps right to the phone 
number. Another keystroke, and the phone is 
automatically dialed for you.** 

There’s lots more, too. You can move the Sidekick 
windows anywiiere on the screen you like. And you can have 
as many on screen at a time as you need. There’s even an 
on-line help window for each of Sidekick’s features. 

We designed it because we needed it. If you’ve 

ever been writing a report and needed 
to do a quick calculation. 


“IF YOU USE A PC. 

GET SIDEKICK. YOU'lL SOON 
BECOME DEPENDENT ON FT " 

.Ici'i'. I'.Mini. ll.-. IlM K 


ALNVNSS 

^STROKE 






S 3 h 


OOttSOBi OWR 


or jot down a note, 
then you need Sidekick, too. 

' *Only with Hayes Smartmodem and compatibles. 


MIETHER YOU’RE RUNNING 
LOTUS, WORDSIM, dBASE OR WIUOEVER 

JUST A KEYSTROKE 
AND A SIDEKICK MNDOW 
OPENS... 


•ACALCUIATOR 

• A NOTEPAD 

• AN APPOINTMENT CALENDAR 




_ ORDER YOUR COPY OF SlDEKICir^TODAr! 

For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California 1-800-742-1133 

(hnes open 24 hours, 7 days a week) Dealer Distributor Inquiries Welcome 408-438-8400 


SIDEKICK™ $49.95 
Non-copy protected 
Version: $79.95 

(Plus $5.00 shipping and handling.) 


Check □ 
VISA □ 

Card #_ 


Money Order □ 
MasterCard □ 


Please be sure your computer is an IBM PC, AT, XT, jr., or 
true compatible! 

NAME_^_ 

ADDRESS _ 

CITY/STATE/ZIP __ 

TELEPHONE_ 


tected Version 


pro 


Copy 


•AN AUTO DIALER 

• A PHONE DIRECTORY 

• AN ASCn TABLE 


i ooRipno 

INTERNATIONAL 


Expiration Date 


*K jr. runs non-copy protected version only. 


California residents add 6% sales tax. Outside U.S.A. add $15.00. (If outside of 
U.S.A. payment must be by bank draft payable in the U.S. and in U.S. dollars.) 
Sorry, no C.O.D. or Purchase Orders. 


Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 h6 


SIDEKICK YET? 











IBM PC NETWORK 


COMPLETE 

SOURCES 


PACK I: Building Blocks I 

250 Functions: DOS, 
Printer, Video, Asynch 


$149 


PACK 2: Database 

100 Functions: B-Trees. 
Variable Records 


$399 


PACK 3; Communications 

135 Functions: Smart- 
modem™, Xon/Xoff, 
Modem-7, X-Modem 


$149 


PACK 4: Building Blocks II 

100 Functions: Dates, 

Text Windows, 

Pull-down Menus 
Data Compression 


$149 


PACK 5: Mathematics I 

35 Functions: Log, Trig, 
Square Root 


$99 


PACK 6: Utilities I 

Archive, Diff, Replace, Scan, 
Wipe (Executable Files only) 


$99 


Lattice™, Microsoft™, DeSmet™, 
CI-86™ Compilers on IBM PC/XT/AT™ 
Small and Large Memory Models. 
Credit cards accepted 
(S7.00 handling/Mass. add 5%) 




SOfTWflRf 

tiORIZOnS 

inc. 


165 Bedford Street 
Burlington, Mass. 01803 
(617) 273-4711 


NOVUM ORGANUM 



“This is a beautifully 
documented, incredibly 
comprehensive set of 
C Function Libraries.” 

— Dr. Dobb’s Journal 
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FIGURE PC Netirork TmuslcKor Unit Components 
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• adapters 
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layer also receives data units from 
the link layer, determines if it is a 
datagram or if it belongs to a virtual 
circuit, and then sends the packet 
on to the transport layer. 

Establishment of reliable point- 
to-point connections between two 
network adapters is the primary re¬ 
sponsibility of the transpon layer. 

It supports data transmissions and 
acknowledgments and takes care of 
any flow control necessary to main¬ 
tain a reliable connection. 

The session layer implements 
the adapter interface in conjunction 
with the BIOS. Its responsibilities 
include establishing a session using 
two names from the name table, in¬ 
terpreting commands given in the 
form of a Network Control Block, 


and supporting multiple aliases for 
a single adapter. The programmer s 
interface presented by the session 
layer is discussed below. 

NETWORK SOFTWARE 

At the time of this writing, the IBM 
PC Network Program is still under 
development, with a release date 
scheduled for early 1985. This lack 
of documentation prevents me from 
providing a detailed description of 
the software. 

The network program can be 
configured at each station to pro¬ 
vide four different levels of partici¬ 
pation. The redirector option per¬ 
mits local file I/O (interrupt 21H) 
and print requests (interrupt 17H) 
to be redirected over the network 
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UEXl EnGinEE^ 

The first full featured word processor for the IBM personal computer capable of 
producing all mathematical, scientific and engineering symbols* including superscripts 
and subscripts for complete equation editing on screen. 

Multi-lingual capabilities include the specific characters, accents and letters found in 
French, Spanish, German, Italian and all other western European languages. 

Advanced Word Processing features include: 

• Command line driven editor 

• Comprehensive, easily accessible on-line help 

• All features, including bold, italics, underlining and special characters appear on 
screen exactly as they are printed. 





PEL^DA inPO^IilAEKA IIK. 

87 Queen St., Kingston, Ontario, 

Canada K7K 1A5 
Tel. (613) 549-1747 

•Requires Epson FX-80, FX-100 or similarly featured printer. 
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Pascal and C 

Programmers 


IBM PC NETWORK 


Your programs can 
now compile the 

FirsTime’" 

FirsTime is an intelligent editor that 
knows the rules of the language being 
programmed. It checks your statements 
as you enter them, and if it spots a 
mistake, it identifies it. FirsTime then 
positions the cursor over the error so 
you can correct it easily. FirsTime mill 
identify all syntax errors, undefined 
variables, and even statements mith 
mismatched variable types. In fact, any 
program developed with the FirsTime 
editor will compile on the first try. 

More than a syntax checker! 

FirsTime has many unique features 
found in no other editor. These powerful 
capabilities include a zoom command 
that allows you to examine the 
structure of your program, automatic 
program formatting, and block 
transforms. 

If you wish, you can work even faster 
by automatically generating program 
structures with a single key-stroke. This 
feature is especially useful to those 
learning a new language, or to those 
who often switch between different 
languages. 

Other Features: Full screen editing, 
horizontal scrolling, function key menus, 
help screens, inserts^ deletes, appends, 
searches, and global replacing. 

Programmers enjoy using FirsTime. It 
allows them to concentrate on program 
logic without having to worry about 
coding details. Debugging is reduced 
dramatically, and deadlines are more 
easily met. 


FirsTime for PASCAL $245 

FirsTime for C $295 

Microsoft PASCAL Compiler $245 
Microsoft C Compiler $395 

Demonstration disk $25 


Get an extra $100 off the compiler when 
it is purchased with FirsTime. 

(N.J. residents please add 6% sales tax.) 


Spruce 

Technology Corporation 

110 Whispering Pines Drive 
Lincroft, N.J. 07738 
(201) 741-8188 or (201) 663-0063 


FIGURE Network Cable Components 



Dealer enquiries welcome. Custom versions 
for computer manufacturers and language 
developers are available. 

FirstTime is a trademark of Spruce Technology 
Corporation. 
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FIGURE ll Prc )gmi)nrier's Interface 


AH AL 


AH 


INT21H 


3D 

Open file with 
sharing specified 


09 


Is device 
redirected? 

44 

OA 

lOCTL 

Is handle 
local or 
remote? 


OB 


Change 
sharing retry 
count 

59 

Get extended error . 

5A 

Create temp file with 
unique name 

5B 

Create new file 

5C 

00 

Lock byte range 

01 

Unlock byte range 

5E 

00 

Get machine name 

02 

Set up printer 
control string 


02 

Get assign list entry 

5F 

03 

Redirect device 
to net 


04 

Cancel redirection 


INT2AH 


00 

Installation check 

01 

Exec NETBIOS request 

02 

Set net printer mode 

03 

Get device shared status 


AH AL 


INT2FH 



00 

Net command 
installation check 

BB 

03 

Get server post 



address 


04 

Set server post 



address 


The program interface to the IBM PC 
Network program consists of a set of in¬ 
terrupt calls that provide installation in¬ 
formation and redirection control and 
smtus for application programs. This fig¬ 
ure lists the functions by interaipt and 
function code(s). 


to a file/printer server. Commands 
can be entered at the DOS prompt; 
the remote resources appear to the 
user as if they were attached to the 
local machine. The code for net¬ 
work redirection is not included in 
DOS 3.0, which is the primary 
reason why the network requires 
DOS 3.1 (or later). 

A machine can also be config¬ 
ured as a receiver, allowing net¬ 
work messages to be received and 
sent to the screen, a printer, or a 
file. Message-handling is done in 
the background of a concurrently 
executing applications program. 

The messenger function sup¬ 
plies a full-screen editor, which can 
handle messages of as many as 
1,600 characters in length. In addi¬ 
tion, other names, which can also 


be forwarded to another node, can 
be specified with this option. Mes¬ 
sages can be composed, edited, 
transmitted, received, archived, and 
recalled from within the editor. For 
those hardy souls who eschew such 
features as menus, messages can be 
sent with a command that is typed 
at the DOS prompt. 

If a PC is configured as a 
server, it can share both fixed and 
floppy disk drives, directories, and 
printers concurrently with a locally 
executing applications program. A 
maximum of three printers, or two 
printers and a modem, can be 
shared at each server. The print 
queue can hold no more than 100 
files; print jobs are queued and ex¬ 
ecuted in the background. Remote 
directories and drives appear to the 


DECEMBER 1984 


LISP 


FOR THE 



THE PREMIER UNGUAGE 
OF ARTIFICIAL 
INTELLIGENCE FOR 
YOUR IBM PC. 


■ DATATYPES 

Lists and Symbols 
Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Code 

■ MEMORY MANAGEMENT 

Full Memory Space Supported 
Dynamic Allocation 
Compacting Garbage Collector 

■ FUNCTION TYPES 

EXPR/FEXPR/MACRO 
Machine Language Primitives 
Over 190 Primitive Functions 

■ 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read and Splice Macros 
Disk Files 

■ POWERFUL ERROR RECOVERY 

■ 8087 SUPPORT 

■ COLOR GRAPHICS 

■ LISP LIBRARY 

Structured Programming Macros 
Editor and Formatter 
Package Support 
Debugging Functions 
OBJ File Loader 

■ RUNS UNDER PC-DOS 1.1 or 2.0 


_ IQLISP _ 

5V4'' Diskette 

and Manual_$175.00 

Manual Only_$ 30.00 


Jq Integral Quality 

P.O.Box 31970 

Seattle, Washington 98103-0070 
(206) 527-2918 

Washington State residents add sales tax. 
VISA and MASTERCARD accepted. 
Shipping included for prepaid orders. 
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IBM PC NETWORK 


user as additional local drives. 

A station can also allow its 
drives and devices to be shared in 
a single-session version of the file/ 
print service using the PERMIT 
command. Although access by 
remote stations is identical to that 
of a genuine server, the local 
station cannot be used during the 
session for local jobs. 


Directories and drives can be 
assigned access privileges on three 
levels: read, write, and create. 
Optional password protection is 
supported as well. 

Three interface levels to the 
network program are provided. The 
casual user can use the full-screen, 
menu-oriented interface, which fea¬ 
tures on-line help and function keys 


BREAK THROUGH THE 640K BYTES 
EXECUTABLE MEMORY BARRIER 

WITH 

Ihmo&i Soibrnm 

Mega Byte 

MEMORY EXPANSION BOARD (MB-PC) 

FOR IBM* AND COMPATIBLE PERSONAL COMPUTERS 


• MegaByte allows user memory expansion beyond the maximum limit 

of 640K bytes. Software programs up to 960K bytes in length can now 
be executed directly. , 

• MegaByte increases the execution speed of your software many times 
when used in conjunction with a “RAM-Disk” disk emulation program. 

• MegaByte is completely transparent to any standard PC-DOS or BIOS 
system call. A simple software interface is provided should your 
software need direct access to memory-mapped I/O devices. 

• MegaByte includes a reset switch for quick recovery after any system 
crash. 

• MegaByte’s add-on board provides various options of additional 
memory that adds up to 960K bytes of total user memory. Each user 
can select a particular option that suits his application and the 
memory size of his present system. 

• MegaByte is a powerful, economical and flexible enhancement 
product for CAD/CAM, Integrated software and multi-tasking software 
programs. 

MegaByte will be available soon from: 

Aimefi Sofibvafie 

Corporation 

20863 Stevens Creek Blvd., B2-C, Cupertino, CA 95014 

(408) 253-7515 


*IBM is a registered trademark of International Business Machines Corporation. 


for command entry. The more ex¬ 
perienced user can enter network 
commands directly at the DOS 
command line; this interface is also 
used for batch file processing. The 
commands that can be used are 
listed in table 1. Applications pro¬ 
grammers are provided with a pro¬ 
gram interface that allows access, 
via three interrupts, to low-level 
network functions, such as file lock¬ 
ing and network status. Figure 7 il¬ 
lustrates the program interfaces. 

The programmer interface for 
the network supplies system ser¬ 
vices at two levels: a set of new in¬ 
terrupts and/or function calls fur¬ 
nished with DOS 3.1 and the 
NETBIOS interface to the network 
adapter. The new DOS calls provide 
features appropriate to a multi-user 
environment, such as locking and 
unlocking disk storage areas, I/O 
redirection to remote stations, and 
ways to obtain network statistics. 

The session layer provides a 
consistent command interface 
between the programmer and the 
network adapter card by using an 
NCB, in conjunction with interrupt 
5CH. Communications sessions are 
established and maintained with 
this NETBIOS interface. The NCB, 
shown in figure 8, controls four 
cattegories of commands: general, 
name support, session support, and 
datagram support. 

Once the NCB has been built, 
the command is sent to the net¬ 
work adapter by placing the block 
address into the ES:BX register pair 
and invoking the interrupt. After the 
command has been processed, con¬ 
trol is returned to the calling pro¬ 
gram with the result of the process¬ 
ing in either the AL register or the 
return control field in the NCB. 

There is no such thing as anon¬ 
ymous transmission in the network; 
all communications sessions re¬ 
quire the use of names. In addition 
to the permanent node name, the 
network-adapter card can be known 
by the network by as many as 16 
aliases. Three name-support com- 
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Considering Tape 
For Backup Storage? 



There was a time when tape was the way to store backup 
data from your hard disk. It was fine for archives, but not 
when you wanted your data live and on-line. Today’s busi¬ 
ness pharaoh can have his data on-line and backups, 
too—with 5 or 10 megabyte removable cartridge hard disk 
systems from Micro-Design. 

Single-function tape backup units can’t come close to 
matching the versatility and cost-effectiveness of hard disk 
cartridges; you get backup capabilities PLUS the benefit of 
having another full 5 or 10 megabytes of on-line data 
access. 

Use hard disk cartridges the same way you use a floppy 
disk system. Just switch them out as needed—one car¬ 
tridge for wordprocessing, another for accounting, and an¬ 
other for backup storage. Add additional cartridges when¬ 
ever you like. 

Fast. Cartridges run as fast, or faster, than 
fixed hard disk drives. A 5 mega¬ 
byte backup takes only a few 
minutes, using Micro-Design’s 
backup utility software. 
Switching out cartridges 
takes just a few seconds. 

Convenient and 
Secure, it’s easy to 
lock-up sensitive files 
—Just remove the car- 
uldge and put it somewhere safe. If you share a computer 
with others, everyone can have their own cartridge. Or, have 
a home cartridge and a business cartridge for use with your 
portable computer. 


Unlimited Expansion, no more erasing old data to 
increase space on your hard disk. Fact is. there’s no limit 
to the amount of off-line storage you can add. 

Our DATA Series 5 and lO megabyte cartridge hard disks 
are external drives available in removable only, or paired 
with 10. 20. or 33 megabyte fixed drives. Our SQ Series 
features 5 megabyte cartridge drives, in matching exter¬ 
nal cases or ready for internal installation. All are 100% com¬ 
patible with the IBM-PC, XT, and work-alikes, with no 
software modifications needed. You can even boot from 
the hard disk. 

Don’t let single-function hard disk and tape units send your 
asp up the Nile. Ask your local computer dealer about 
Micro-Design’s versatile hard disk cartridge units. Or, call 
us for details on our full product line and ordering informa¬ 
tion. Dealer inquiries invited. 


We’ve got a complete line of mass storage 
devices, including floppy drives. Prices start as 
low as $1549 for a 20 megabyte fixed hard disk 
drive. Call for our FREE catalog today! 


One year warranty. Network compatible. Backup utility software included 
with 2 drive systems. 

Micro-Design 

Making The Most of Your Micro. 
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Call Toll FREE F800-531-5002. 
In Texas, call 512-441-7890. 

6301 B Manchaca Rd.. Austin. TX 78745 
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Applications Developers 


IBM PC NETWORK 



The first DBMS 
designed exclusively 
for the C language. 


C is the applications development lan¬ 
guage chosen by many of the largest and 
most successful microcomputer software 

houses. Now with db_VISTA, C can be 

your development language choice, too. 

db_VISTA is the database management 

system that helps you easily define and 
manage databases — no matter how 
complex your information structuring 
requirements. Features include: 


Written in C, under Unix 
Minimal data redundancy usins 
the network database model. 
Virtual memory disk accessing 
Fast B*-tree Indexins method 
for k^ files. 

Multiple key records-any or all 
data fields may be k^. 
Unlimited run-time distribution 
license available for $795. 
Three month extended 
applications support included. 
K-Write word processor/text 
editor included at no charge. 


MONEY-BACK GUARANTEE 


For Lattice C, DeSmet C, or Computer 
Innovations' C86 under MS-DOS, with 
thirty day money-back guarantee. Availa¬ 
ble soon for Unix/Fortune 32:16, Xenix/ 
Altos 586, and CTOS/Convergent Technol¬ 
ogies systems. 

db_VISTA versions 


Lattice 

$495 

DeSmet 

495 

Computer Innovations 

495 

db_VISTA Manual 

15 

Development Packages: 


Lattice C w/db_AVISTA 

$795 

Lattice C only 

395 

DeSmet C w/db_VISTA 

595 


CORPORATION 
11717 Rainier Avenue South 
Seattle, WA 98178 
C 206/772-1515 I 


FIGURES: Network Coiilrol Block Bield 


NETWORK CONTROL BLOCK (NCB) FORMAT 


raLDNAME 

CODING AND MEANING 

NCB_COMMAND 

DB OOH 

; NCB command field 

1 NCB^RETCODE 

DBOOH 

; NCB return code field ; 

NCB_^LSN 

DB OOH 

NCB local session number field 

NCB NUM ' 

i DBOOH 

; NCB number of your name 

NCB_BUFFER® 

DD OOOOOOOOH 

; NCB pointer to message buffer 
address (offset:segment) 

NCB_LENGTH 

DW OOOOH 

; NCB buffer length (in bytes) 

NCB_CALLNAME 

DB 16 DUP(0) 

; NCB name on local or remote 
; adapter. For CHAIN SEND, the first 

2 b>tes indicates length of second 
; buffer. The next 4 b\tes indicates 
; the second buffer address. 

i NGB NAME 

DB16DUP(0) 

; NCB name on local adapter. 

NCB_RTO 

DB OOH 

NCB receive timeout value 

’ NCB_STO 1 

DB OOH 

; NCB send timeout value 

NCB_POST® 

DD OOOOOOOOH 

; NCB pointer to post routine. 

; (offset: segment) 

i NCB LANA 

DBOOH 

; NCB adapter number for first 

NUM 


; adapter. 



; Use 01H for second adajper. 

NCB CMD 

DB OOH 

; NCB command status field 

CPLT 


; 

NCB_RESERVE 

DB14DUP(0) 

; NCB reserv'ed area 


Note: An “@" is used to represent the word “address” in the above list of descriptions. 


mands are available: ADD NAME, 
ADD GROUP NAME, and DELETE 
NAME. If the programmer prefers 
not to use the permanent node 
name, the alias must be added to 
the name table before the session 
can be established. 

General commands are used to 
enable the adapter on the network, 
to read adapter on the network, to 
read adapter status, to reset the ad¬ 
apter, and to clear the name table. 

Session-support commands are 
used to establish and maintain a 
communications session. A session 
is opened between two computers 
using their names and the LISTEN 
and CALL commands. Once estab¬ 
lished, the session is referenced 
with a one-byte session number re¬ 
turned in the NCB_LSN field after 
the open. Other, commands that are 
used for session support include 
SEND, CHAIN SEND (send the con¬ 


tents of several buffers sequential¬ 
ly), RECEIVE (from a specific ses¬ 
sion), RECEIVE ANY (from any ses¬ 
sion), SESSION STATUS, and the 
ever-useful HANGUP. 

Datagram-support commands 
are usually used to broadcast a 
message to all network nodes, but 
they can also transmit to a specific 
name or group name. Unlike ses¬ 
sion-support commands, datagram 
messages are never acknowledged 
by the receiving adapter, and mes¬ 
sages are limited to a maximum 
length of 512 bytes. Supported 
commands are SEND DATAGRAM, 
SEND BROADCAST DATAGRAM, RE¬ 
CEIVE DATAGRAM, and RECEIVE 
BROADCAST DATAGRAM. 

The Remote Program Load 
(RPL) commands enable a com¬ 
puter to boot from a remote server. 
In effect, the NETBIOS redirects the 
initial diskette-read requests to the 
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THEH^EFCAS: 

IMIABASE. 

CARTRIDGE DATA MANAGEMENT COMES OF AGE. 


Today’s business microcomputers have generated an infor¬ 
mation explosion that today’s data storage devices-including 

the highly-touted, high- 
capacity Winchesters- 
have been ill-prepared 
to contain. 

With one notable excep¬ 
tion. The Bernoulli Box'” 
from IOMEGA. With its removable 10 megabyte cartridges and 
its proprietary flexible disk technology, The Bernoulli Box 
delivers unparalleled data base dynamics. 


But there is more. More performance and reliability. TVansfer 
rates and access times faster than most Winchesters. No 
head crashes ever. And cost per megabyte that Winchesters 
cannot touch. 

The Bernoulli Box’s cartridge capacity, portability, and absolute 
interchangeability give your business more options. You can 
easily build primary data bases. You can package individualized 
data bases, software and all—for payroll, accounting, marketing- 
in convenient, dedicated cartridges. You can secure them quickly 
and economically in backup. And you can pack all of the data 
into a briefcase, an interoffice envelope, or even a file drawer. 




And that, more and more, is what your business needs today. 
Not centralized, monolithic banks of information, but data 
bases defined by job function and software application. Data 
bases that give people the versatility to work more productively. 


The Bernoulli Box. For the IBM PC, XT, most compatibles and 
the T1 Professional. For the dealer nearest you, call 
1-800-556-1234 ext. 215. In California call 
1-800-441-2345 ext. 215. 




IOMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 




BOX 
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Price/Configuratioii Considerations 


Each computer on the network re¬ 
quires a nem^ork card ($695), a Net¬ 
work Program License ($75), and a 
length of cable ($59 for 100 feet). 
One translator ($595) is also needed 
for each network. A minimally con¬ 
figured system, consisting of three 
computers, cable, and the translator, 
w’ould cost $3,081 For each addi¬ 
tional computer, up to eight (maxi¬ 
mum leng^ from computer to the 
eight-way splitter of 200 feet), the 
cost is incremented by $770 for the 
hardware, software, and cable. 

If more than eight computers 
are needed, or if more than 200 feet 
is desired between the nodes and 


the splitter, one base expander must 
be purchased ($59). One distance kit 
(short, medium, or long) can link 
eight more nodes into the network 
by attaching to the base expander, 
(see figure 1). The expander can ac¬ 
commodate a total of eight distance 
kits. A medium cable kit ($79) and 
200 feet of cable ($99), added to the 
price of the base expander, repre¬ 
sents an additional modest invest¬ 
ment of $158 for the ninth com¬ 
puter. Thereafter, every' clutch of 
eight computers will require the 
small expenditure for a cable kit and 
a length of conneaing cable. 

—5G-C 


COMMAND 

FUNCTION 

NET START 

Invokes one of the four NeD\'ork Program Configurations 

NET SHARE/NET USE 

Share/use network resources 

NET PAUSENET CON¬ 
TINUE 

Suspend/resume network operations 

NET SEND 

Send message(s) 

NET LOG 

Log messages) to console, printer, or file 

NET NAME 

Add a name to the local name table for receiving messages 

NET FORWARD 

Forward a name to another machine so message(s) can 
be received there 

NET PRINT 

Print a file on a network printer or get print queue status 

NET SEPARATOR 

™ Define a separator page to be printed between print files 
on a printer server 

NET ERROR 

List the network-error log 

NET FILE 

List current users and current record locks for a file 

MODE 

Set network printer 

PERMIT 

Allow single^session version of a file server 


This figure, as well as figures 2-5, is reproduced here by permission of IBM Corporation. 


network if: (a) there are no other 
drives enabled and (b) the RPL 
jumper on the network adapter has 
been enabled. The boot requests 
are directed to a special name on 
the network called IBMNETBOOT. 
This node must be active on the 
network for remotely loading com¬ 
puters to access it. 

RPL requests are independent 
of the operating system and can be 
used with any operating system that 
can use the RPL during initializa¬ 
tion. The only caveat is that the 
operating system not perform direct 
diskette access; all diskette requests 
must be done with INT 13H. 

Network security is not inher¬ 
ent in the BIOS; it is the program¬ 
mer’s responsibility to provide pri¬ 
vacy and protection facilities using 
the appropriate locking and unlock¬ 
ing functions available from DOS. 

CONCLUSIONS 

IBM appears to have designed a 
network for all reasons: one that 
offers flexibility, expansion capacity, 
and interfaces appropriate to a wide 
range of users. By publishing the 
NETBIOS code and providing com¬ 
plete technical details for the net¬ 
work designer, IBM is inviting 
third-party developers to customize 
the IBM PC Network for a variety of 
uses. We look forward to the arrival 
of the actual network components 
I for performance evaluation, nm^i 


KnowThyPC! 


Are you writing programs in BASIC or Pascal? The popular Peeks 
Yi Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ‘underneath the covers’ of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It’s all explained in the manual 
and demonstrated in the sample programs. Source code included! 

Peeks ’n Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more... for only $30.00 


Want to know more? The Inside Thick! is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 

The Inside TYack! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more... for only $45.00 




MasterCard and VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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‘‘WONDER” 3.00 does for DOS 
what Lotus^“ did for Spreadsheets 


Drive C 

Name 

Ext 

Size 







BQI 



DATABASE 


► SUB-DIR 


HELP 


► SUB-DIR 


INFOSTAR 


► SUB-DIR 


LOTUS 


► SUB-DIR 


NETSYS 


► SUB-DIR 


PALANTIR 


► SUB-DIR 


SYSTEM 


► SUB-DIR 


TELECOM 


► SUB-DIR 


THINK 


► SUB-DIR 


WONDER 


► SUB-DIR 


WORDS 


► SUB-DIR 


NOTES 


1647 


APPOINT 

APP 

0 


AUTOEXEC 

BAK 

128 


Statistics 


► Disk Usage <4 

2 Hidden files 
104 User files 
4038656 bytes left 
1552384 bytes used 
10592256 bytes total 


►► Memory Usage « 

446048 bytes left 
78240 bytes used 
524288 bytes total 


►►► Today Is 

Wednesday the 18th 
2:13:49 pm 


C > “Wonder" Provides UNLIMITED USER DEFINEABLE Menu/Macro Capability!!! 


Toggles 

Main Menu 

Bia 

= 

Num 

Print 

= 

m 

Set-up 

Pause 

On 

Sort 

Ext 

Default 

C: 

Display 

C: 


or 

dL 


Erase 


Rename 


Type 


Copy 


Run 


Execute 


Date 





EASY to USE 
“VISUAL SHELL” 


Simply Press F10 to Display ONE of Your APPLICATIONS MENUS!! 


D 

Id 


EOITOR 

INFOSTAR 

OBASE 

1 THTANK 

HAYES 

NETWORK 

HELP 

□ 

D 



IL 





_i 


for DOS 


The 1 DIR Version 3.00 — Copyright (c) Bourbaki, Inc. 1983,1984 


“WONDER” integrates a powerful File Management System with extensive user definable Menu/Macro 
capability. Create menus and program single keystroke commands to run any or all of your applications. 
Create your own customized HELP system for yourself or other users. 


If you are a member of the growing population of new PC users, whose interest lies primarily in taking 
advantage of the computer as as information management tool, this program was designed for you. If you 
have a hard disk, you shouldn’t be without it! 

Personal Computer Age — 6/84 

Housebreaking the Hard Disk and DOS — by Jim Creane 

“One of the unusual aspects of this product is that it is equally usable by beginning users, programmers 
and users that delight in intricate personalized adaptations.” 

“WONDER” is also a perfect Training Tool that grows with the user! 

A real problem solver for MIS Managers and Systems Integrators. 

Licensed by QUADRAM, QUBIE Datagraphix, Pontiac Motor Divison. 


Works with the IBM PC/XT/AT family. (DOS 2.00 — 3.00), plus compatibles. 

Call, write or see your local dealer for more information! 

Evaluation copies available to dealers and corporate clients. 


Ditiis is a trademark of the lx)tus Development Corporation. 


Bourbafei Inc? \ 7 / 

- K 


‘ 95.00 

P.O. Box 2867, Boise, ID 83701. (208) 342-5849 


CIRCLE NO. 108 ON READER SERVICE CARD 





















BENCHMARKS 


VrOOM! 

Performance 
Benchmarks 
for the PC/AT 

Behind the wheel of the PC/AT in the 
PC Tech Journal 500 


SUSAN GLINERT-COLE 


ever having been much en¬ 
amored of speed, I prefer the 
more leisurely track: bicycles 
to motorcycles, sailboats to motor- 
boats, and cross-country skiing to 
the downhill schuss. One should 
take the time to smell the flowers. 

Now, while I have several flow¬ 
ering plants around the office, gath¬ 
ering a noseful of pollen every time 
I compile a program can be quite 
tedious, if not potentially allergenic. 
The figurative roar of an internal 
combustion engine would be most 
welcome in any CPU that I happen 
to be exercising. 

It has therefore been a pleasur¬ 
able experience to settle into the 
driver s seat of the PC/AT, snap on a 
set of dust goggles, and floor the 
return key. Never mind that one 
hand gripped a stopwatch and the 
other a pen instead of a gearshift 
and a steering wheel. The results of 


the PC Tech Journal 500 amply 
compensated for the lack of situa¬ 
tional veracity, however. 

It is difficult to perform pre¬ 
cisely meaningful benchmarks on 
machines that are as different as the 
PC/XT and the PC/AT. Consider: the 
XT and the AT not only appear dis¬ 
similar, but differ in microproces¬ 
sors, bus widths, disk drives, drive 
controllers, and operational charac¬ 
teristics at the electrical level. These 
differences are not to be confused 
with the fact that the AT, when in 
Real Mode, has been designed to 
be functionally and operationally 
compatible with the XT. 

We have tried to infuse some 
substance into the tests by selecting 
benchmarks that are genuine tasks, 
such as loading word processors 
and compiling programs. We have 
run benchmarks from past issues of 
PC Tech Journal on an XT under 


DOS 2.0 and 3.0 and on an AT un¬ 
der 3.0. To minimize the effects of 
file fragmentation, the benchmark 
files were placed in the same order 
on a freshly formatted fixed disk in 
each series of tests. 

The XT used for these bench¬ 
marks was a PC with two 360KB 
floppy disk drives, 512KB RAM, an 
IBM expansion chassis with two 
10MB fixed-disk drives, and an AST 
Six-Pack Plus. The AT was equipped 
with one 360KB and one 1.2MB 
floppy-disk drive, one 20MB fixed- 
disk drive, and 640KB RAM. 

The results (and references to 
the issues of the magazine in which 
the benchmarks first appeared) are 
presented in table 1. A general 
summary suggests that the AT is 
two to three times faster than the 
XT in almost all categories. 

The random access I/O test 
(see table 1 for all benchmark 
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results) writes 50 records, within a 
1,000-record file, to 50 other 
records. Each record is 50 bytes 
long. The sequential read test reads 
641 lines, each 50 bytes long, with¬ 
in a 40,000-byte file. The sequential 
read/write test reads, and then 
writes, 641 50-byte lines to another 
file. These results, as well as the 
word processor benchmarks and 
the 100-yard Dash are all disk-inten¬ 
sive rather than CPU-intensive. The 
marked improvement in perfor¬ 
mance demonstrated by the AT in 
these cases can obviously be attrib¬ 
uted to differences in the floppy 
and fixed disks. In particular, as can 
be seen in table 2, the smaller 
track-to-track seek time for the new 
disk drives, in conjunction with the 
smaller interleave factor for the AT 
fixed disk are mostly responsible 
for the enhanced performance. 

Table 3, fixed-disk performance 
benchmarks (see “Fixed-disk 
Benchmarks,” William Hunt, PC 
Tech Journal, November 1984, page 
64) are intensively I/O bound. The 
first test reads a varying number of 
sequential sectors, and because of 
minimized seek time, reflects the 
effective data transfer rate of the 
disk drive. The second test per¬ 
forms random reads with a fixed 
track distance between each opera¬ 
tion. These results reflect the varia¬ 
tion of seek times between drives. 
While the 360KB floppy drives do 
not show much variation between 
the AT and XT, the 1.2MB drive is 
20- to 30-percent faster than the 
360KB drives. The 20MB fixed 
drive, as befits its racy image, has a 
two- to threefold performance en¬ 
hancement over the 10MB drive. 

The Lattice C compile times (in 
table 1) show an unusual perfor¬ 
mance difference under DOS 2.0 
and DOS 3.0 on the XT. Lattice sug¬ 
gests that the improvement might 
be due to a better buffering algo¬ 
rithm within the 3.0 operating sys¬ 
tem. The operational characteristics 
of the Lattice compiler, which ran¬ 
domly rereads sectors during each 


TABLE 1: Benchmark Resnhs 


BENCHMARK 

PC/XT DOS 2.0 

(Format 2.0) 

PC/XT DOS 3.0 

(Format 3.0) 

PC/XT DOS 3.0 

3.0 (VDISK) 

PC/AT DOS 3.0 

(Format 3.0) 

PC/AT DOS 3.0 

3.0 (VDISK) 

RATIO OF PC/XT (2.0) 

TO PC/AT (3.0) 

RESULTS PUBLISHED 

PCTf 

I/O 







Jan. ’84 

random access 

6 

6 

■ 3 

3 

1 

2.00 


sequential read/write 

29 

34 

25 

12 

9 

2.42 


sequential read 

WORD PROCESSOR 

14 

14 

13 

6 

4 

2.33 

Jan. ’84 

(30,000-byte file) 

WordPerfect: 








load wp from hard disk 

4 

3 

- 

2 

- 

2.00 


load wp from floppy disk 

14 

9 

- 

6 

- 

2.33 


exit wp (to hard disk) 

1 

1 

- 

1 

- 

1.00 


load file from floppy 

4 

5 

- 

4 

- 

1.00 


save file to floppy 

18 

19 

- 

11 

- 

1.64 


load file from hard disk 

2 

1 

- 

1 

- 

2.00 


save file to hard disk 

15 

14 

_ 

6 

- 

2.50 


WordStar; 








load wp from hard disk 

6 

5 

- 

3 

- 

2.00 


load wp from floppy disk 

7 

7 

- 

5 

- 

1.40 


exit wp (to hard disk) 

0 

0 

- 

0 

- 

1.00 


load file from floppy 

3 

4 

- 

3 

- 

1.00 


save file to floppy 

32 

32 

- 

28 

- 

1.14 


load file from hard disk 

3 

4 

- 

2 

- 

1.50 


save file to hard disk 

coMPnmiNK 

compile time (Lattice C, 

10 

9 


5 


2.00 

Nov./ 

Dec. ’83 

V2.0) 








sieve (60 lines) 

29 

13 

9 

5 

4 

5.80 


pentathlon (150 lines) 
link time (V2.0) 

53 

41 

32 

15 

11 

3.53 









sieve (60 lines) 

21 

21 

16 

8 

5 

2.63 


pentathlon (150 lines) 

26 

23 

19 

10 

6 

2.60 


PENTATHLON 








floating point (10 itera¬ 
tions) 

48 

48 

48 

17 

18 

2.82 

Nov./ 

Dec. ’83 

function calls (10 itera¬ 

15 

14 

14 

5 

5 

3.00 


tions) 






2.86 


string copy (10 itera¬ 

20 

20 

20 

7 

7 


tions) 








character count (10 

16 

16 

16 

6 

6 

2.67 


iterations) 








file copy (30,000 bytes. 

43 

36 

22 

15 

8 

2.87 


2 iterations) 








100-YARD DASH 

file copy (30,000 bytes. 







Nov./ 
Dec. ’83 

1 iteration) 








512 bytes per read 

18 

15 

8 

6 

3 

3.00 


1,024 bytes per read 

16 

11 

8 

6 

3 

2.67 


8,192 bytes per read 

15 

9 

8 

4 

3 

3.75 


PRIME NUMBER SIEVE 

(10 iterations) 

11 

11 

11 

4 

4 

2.75 

Nov./ 

Dec. ’83 

DRAW THE HAT 

643 



223 


2.88 

July/ 

Aug. ’83 
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Engineers, 
Scientists 
& the iBM-PC 
Together 


Modular Data 


Acquisition System 

• 12-bit resolution 


• 24 KHz throughput rate 

• 16 channel single ended, 
8 channel differential 

• LABSTAR Software 


$690.00 

• 8-bit resolution 

• 30 KHz throughput rate 

• 16 channel SE, 8 Dl 

$390.00 


IEEE-488 GPIB 
Multifunction Board 

• Full GPIB controller capability 

• Three 16-bit interval timers 

• 24 digital I/O lines 

• Software included 


$495.00 


Waveform 
Synthesizer Board 

• Generates user-definable signal 

• Up to 2000 points per envelop 

• 200 ns maximum output rate 
per point 

$595.00 

Call or write for a complete list of 
our data acquisition products and 
other quality products for your IBM- 
PC, including our RS-232C/RS422 
Serial Communications Board, 
Counter/Timer Module, and 8-bit or 
12-bit D/A Modules. 



QUA TECH. INC. 

478 E. Exchange St. 
Akron. OH 44304 

(216) 434-3154 


Please call for more information. 


pass, take advantage of the fact that 
DOS 3-0 may be smarter than DOS 
2.0 about finding sectors already 
cached in memory. 

CPU-intensive tests, such as the 
first four Pentathlon benchmarks 
and the Prime Number Sieve, also 
realize a two- to threefold improve¬ 
ment in performance. This is due. 


TABLE 2: Disk Parameter Table 


of course, to the speed with which 
the 80286 chip can execute instruc¬ 
tions. Note that all of these tests use 
8088 instructions; none of the 
source has been rewritten to take 
advantage of possible optimization 
using the extended instruction set 
of the 80286 processor (for ex¬ 
ample, PUSHA/POPA). 



360KB FLOPPY 

1200KB FLOPPY 

rotation speed (rpm) 

300 

360 

tracks/inch 

48 

96 

number of tracks 

40 

160 

head settle (ms) 

15 

18 

track-to-track seek (ms) 

6 

3 

interleave factor 

1 

1 

seaors/track 

9 

15 

cluster size 

2 

1 

data transfer rate 

250 Kbits/sec 

500 Kbits/sec 


10MB FIXED DISK 

20MB FIXED DISK 

rotation speed (rpm) 

3600 

3573 

tracks/inch 

345 

750 

number of tracks 

1224 

2455 

head settle (ms) 

15 

12 

track-to-track seek (ms) 

3 

2 

interleave factor 

6 

3 

sectors/track 

17 

17 

cluster size 

8 

4 

data transfer rate 

5 Mbits/sec 

5 Mbits/sec 


TABLE PC/AT Fixed-disk Peffornumce 


MACHINE 


PC/XT 




PC/AT 


DISK TYPE 

Floppy 

Fixed 


Floppy 

Floppy 

Fixed 

DISK SIZE 

360KB 

10MB 


360KB 

1.2MB 

20MB 

NO. OFSEaORS 

708 


20672 

20688 

708 

2371 

41620 

PC-DOS VERSION 

2.0 

3.0 

2.0 

3.0 

3.0 

3.0 

3.0 

SEQUENTIAL READ 








1 sector 

.201 

.212 

.022 

.025 

.033 

.170 

.003 

8 seaors 

.357 

.376 

.071 

.071 

.187 

.250 

.027 

16 sectors 

.533 

.555 

.129 

.126 

.365 

.338 

.052 

24 sectors 

.673 

.721 

.187 

.187 

.547 

.409 

.077 

RANDOM READ 








’ 1 seaor 








0.10* 

.110 

.110 

.078 

.077 

.113 

.089 

.044 

0.33 

.210 

.212 

.111 

.111 

.213 

.173 

.044 

0.50 

.235 

.310 

.146 

.146 

.217 

.173 

.054 

0.90 

.310 

.411 

.221 

.223 

.313 

.342 

0:69 

8 seaors 








0.10* 

.291 

.291 

.124 

.124 

.294 

.135 

.063 

0.33 

.390 

.401 

.165 

.165 

.393 

.217 

.069 

0.50 

.412 

.492 

.190 

.190 

.393 

.302 

.074 

0.90 

.489 

.591 

.275 

.272 

.495 

.385 

.091 


* Seek distance—the distance the heads traveled as a fraction of the width of the disk platter. 
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FORGET 

EVERYTHING YOU 
THOUGHT 
YOU KNEW ABOUT 
PROGRAMMING 
IN BASIC 


1 




imnODUCING 

BetterB/^ 


SufnittN Software 
Technology utc'** 


BASIC 



“Combining the best of BASIC and Pascal, BetterBASIC 
provides a more powerful language that doesn’t lose its 
friendliness.” 


Byte Magazine 




BetterBASIC"' offers: 


□ speed. Sieve of Erastosthenes 
Benchmark: 

—BetterBASIC: 31.9 seconds. 

-IBM PC BASIC: 191.1 seconds. 

□ Support of large memory (to 640K). 

□ Built-in WINDOWS support! 

□ Extensibility (Make your own BASIC!!) 

□ Program Block Structures. 

□ User defined Procedures and Functions. 

□ Local and Global Variables. 

□ Shared Variables. 

□ Recursion. 

□ Argument type validation. 

□ Optional arguments. 


□ Arguments passed by-value or by¬ 
address. 

□ Separately compiled program Modules. 

□ Simple interface to Assembly Language 
Procedures. 

□ Support for OEM hardware through 
extensibility. 

□ Useful set of Data Types: 

—Byte, Integer. 

—Real (Variable precision BCD) 

Ideal for business math. 

—String (up to 32768 characters). 
—Record Variables & Structures. 

—N-dimensional Arrays of any type. 
—Arrays of Arrays. 

—Pointer (of any type). 


General Information: 


□ Interactive programming language based 
on an incremental compiler. 

□ Syntax checked immediately on entry, 
with concise error reporting. 

□ Built-in Screen Editor allows on-line 
editing. 

□ Built-in Linker for separately compiled 
program Modules. 

□ Built-in Cross Reference Lister. 


□ Built-in WINDOWS support! 

□ 8087 MATH support. 

□ IBM PC, IBM PC/XT or compatible. 

□ PC/DOS 1.1,2.0,2.1. 

□ 192K to 640K memory. 

□ Usable on plain MS-DOS machines with 
reduced functionality. 

(No Editor, Graphics or Windows) 


We are so sure you will like BetterBASIC, 
we will give you a 30-day money-back 
guarantee. 

Order BetterBASIC now! 

BetterBASIC PRICE $199.00 
8087 MODULE $99.00 


Not convinced? Then try the 
BetterBASIC Sample and you will find 
that BetterBASIC is truly a major 
breakthrough in computer 
programming. 

RUNTIME SYSTEM $250.00 
SAMPLE DISK: $10.00 


You can find BetterBASIC by calling us at 617 235-0729 

Master Charge, Visa, RQ, Checks, Money Orders, and C.O.D. accepted. 


BetterBASIC is a trademark of Summit Software 
Technology, Inc. 

IBM PC, IBM PC/XT and PC/DOS are trademarks of 
International Business Machines Corp. 

MS-DOS is a trademark of Microsoft Corp. 


■ 0 ^ 

BASIC 
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AUGIE HANSEN 


W hen IBM went to Interactive 
Systems for its port of undc 
S ystem III (PC/IX) for the 
PC/XT, many industry analysts as¬ 
sumed that Microsoft had been 
nudged out of its preeminent posi¬ 
tion in the IBM fold of system soft¬ 
ware suppliers. Not so. Microsoft 
XENIX lives and is playing on an AT 
at a computer store near you. 

XENIX is also a port of UNIX 
System III, enhanced with a sprink¬ 
ling of Berkeley programs as well 
as some of Microsoft’s own addi¬ 
tions. The following is a compari¬ 
son of XENIX to System III, show¬ 
ing what has been left out of XENIX 
and what goodies have been put in. 

THE PRICE OF ADMISSION 

XENIX is not for those with a lack 
of determination and a thin wallet. 
The minimum hardware configura¬ 
tion is a PC/AT with a half-megabyte 



LIVES 


XENIX compared to UNIX System III 


of primary storage, 1.2-megabyte 
diskette drive, 20-megabyte fixed- 
(hard-) disk drive, serial/parallel 
adapter, and one or more display 
systems. The software supports both 
color and monochrome displays 
either separately or simultaneously, 
but the color monitor is supported 
only in the text mode. 

XENIX software is available in 
three modules: the base operating 
system (called the kernel), which 
may be purchased by itself, and two 
specialized modules for program 
development and text processing. 
Basic text editing programs are 
built into the base system, but doc¬ 
ument formatting programs for use 
with various printers and typeset¬ 
ters are packaged separately. 

Unlike PC-DOS, which even for 
new users is essentially a plug-in- 
and-go operation, XENIX requires a 
lot of set-up and customization. 


THE FAMILY TREE 

Just as / is the root of the UNIX file 
system. The Seventh Edition can be 
considered the root of the commer¬ 
cial family of UNIX systems. From it 
can be traced the University of Cali¬ 
fornia at Berkeley systems, BSD 4.1 
and 4.2 (BSD Berkeley Standard 
Distribution), and the newer ver¬ 
sions produced by AT&T, called 
System III, and now System V, Re¬ 
lease 2. Although the same underly¬ 
ing philosophy pervades all the ver¬ 
sions in general use, there are dif¬ 
ferences among them, some subtle, 
some not so subtle. 

While AT&T is promoting Sys¬ 
tem V as the UNIX standard, IBM is 
leaning heavily on the older and 
more established System III. This 


Augie Hansen owns Omniware, a Denvet'- 
based software development company. He is 
a contributing editor and writes frequently 
about communications products. 
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discussion uses System III as the 
reference for comparisons. 

COMPARISON TO UNIX 
SYSTEM III 

This version of XENIX is a faithful 
implementation of UNIX System III, 
although left out—as they should 
be—are some commands and capa¬ 
bilities associated with UNIX 
equipped to run on larger host ma¬ 
chines like a DEC VAX. 

If all three modules are pur¬ 
chased, XENIX is a complete and at¬ 
tractive operating environment for 
up to three simultaneous users. 

One user operates from the “con¬ 
sole” (the PC’s keyboard and dis¬ 
play), while the other two users 
access the system via external ter¬ 
minals connected to serial adapter 
ports. Table 1 summarizes the 
major commands by module. Com¬ 
mands that are marked with a # 
are imports from Berkeley UNIX, 
and those that are marked with a * 
are Microsoft/IBM additions. 
Operating System. This module is the 
minimum XENIX configuration for 
the PC/AT. It is composed of the 
kernel, a variety of “shells,” and 
commands for user access, file ma¬ 
nipulation, communications, ac¬ 


along with a complete software 
Source Code Control System 
(sees), an assembler that produces 
machine language code for the 
8086/88 and 80286 processors, and 
a full set of utility programs. Table 
2 shows commands for the pro¬ 
gram development environment. 
Text Formatting. For converting text 
source files into finished docu¬ 
ments, XENIX provides the follow¬ 
ing commands and macro packages 
in the text formatting module: 

eqn mm nrofif tbl troff 

Both nroff and troff are derivations 
of an earlier document formatter 
called “run-off,” hence the “roff ’ 
part of their names. The nroff pro¬ 
gram produces documents on a 
wide range of printers and troff 
works with phototypesetters. The 
memorandum macros (mm) take 
much of the drudgery out of docu¬ 
ment preparation by prepackaging 
frequently used command se¬ 
quences. The eqn and tbl com¬ 
mands process text files containing 
equations and tables respectively. 

WHArS NEW? 

In addition to blazing speed relative 
to its predecessors, the 80286 mi- 


TABLE 1; Available Commands for User Access; 


getty 

login 

dd 

ed 

vi# 

at 

cron 

esh# 

sh 

vsh# 

acctcom 

ps 

calendar 

mail 

news 

micnet* 

banner 

dc 

diff 

grep 

sort 

uniq 

wc 

doscat* 

dosep* 

dosdir* 

dosls* 

dosrm* 

dosmkdir* 

dosrmdir* 

TABLE 2: Commands for the Program 

n Det>elopmei'ii Environmetti 

adb 

ar 

be 

cref 

Id 

lorder 

make 

nm 

prof 

strip 

admin 

delta 

get 

rmdel 

sact 

scesdiff 

cb 

cc 

lint 

mkstr# 

stackuse* 

strings* 

xref 

lex 

m4 

yacc 

as 

awk 

ratfor 



counting, and PC-DOS access. Table 
1 lists some of the commands. 
Software Development. Programming 
support is extensive. Compilers for 
C and FORTRAN (ratfor) are provided 


croprocessor offers memory protec¬ 
tion. XENIX supports Protected 
mode, which prevents users from 
interfering with each other’s work¬ 
spaces or the operating system. This 


is a significant improvement over 
UNIX systems running on unpro¬ 
tected 8086/88-based machines, 
which can be easily locked up by a 
“wild” pointer in a C program. 

A visual interface called vsh 
provides an optional menu-oriented 
shell for casual users who prefer to 
point and need only a subset of 
XENIX commands. It is not the 
same shell as the Berkeley vsh 
available on many BSD and AT&T 
UNIX systems. Vsh can be modified 
to suit special applications, and it 
has a flexible, help feature that may 
also be customized. The Bourne 
Shell and the C-shell are offered. 

The popular vi full-screen edi¬ 
tor, the “California” or “C” Shell 
(esh), and the more command have 
been imported from Berkeley Unix. 
Shell scripts written for esh are not 
fully compatible with the standard 
Bourne shell (sh) because of syntax 
differences. Both sh and esh are 
command interpreters and power¬ 
ful, full programming languages. 

A new command called micnet 
allows PCs to be connected in a 
small network using their serial 
interfaces. This feature comple¬ 
ments the capabilities provided by 
the uucp and uux commands for 
large-scale interconnections among 
UNIX-based computers. 

As with PC/IX and PC-DOS, 
XENIX can coexist with other oper¬ 
ating systems on the same hard 
disk(s). A set of DOS disk file inter¬ 
face commands permits access to 
files on DOS-format diskettes, but 
there is no provision to run DOS 
applications under XENIX. Un—I 

IBM Personal Computer XENIX 
IBM 

P.O. Box 1328-S 
Boca Raton, FL 33432 
Availability: First quarter 1985 
Operating System: $395 
Software Development System: $455 
Text Formatting System: $145 
Total: $995 
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Pssst. It’s time to 


SOFTWARE 

Aptec (for color Prism Printers) 

Rainbow Writer Color Text Formatter ..$119. 


Rainbow Writer Screen Grabber. 69. 

Ashton-Tate 

dBase II. 269. 

dBase III. 369. 

Upgrade (dBase II to dBase III). 125. 

Framework. 369. 

Best Programs 

Personal Finance Program. 65. 

PC/Professional Finance Program II .. 149. 

PC/Fixed Asset System. 297. 

PCTTaxCut. 149. 

Bible Research 

(KJV Bible-7 disks) . 145. 

Digital Research 

CP/M-86 . 39. 

Dr. LOGO (requires 192k & RGB monitor) 69. 

Financier 

Financier II. 115. 

Financier Tax Series. 97. 

Funk Software 

Sideways .. 45. 

Harvard Software 

Flarvard Project Manager. 219. 

Hayes 

Please. 239. 


Get free mailing list template for a limited time - 
also get a second template of your choice free 


from Hayes. 

Koala 

Speed Key. see special 

Lifetree 

Volkswriter Deluxe (with TextMerge )... 165. 

Living Videotext 

ThinkTank. 109. 

Lotus Development 

1-2-3 (version 1 A) . call 

Symphony. call 

Micro Education (MECA) 

Managing Your Money. 129. 

MicroPro 

WordStar & Propak come with quick lesson 
CAI training disk and tutorial disk 

WordStar 3.3. 219. 

Propak (WordStarlMailMergel 

CorrectStar/StarIndex) . 279. 

Microrim 

R:base 4000 . 269. 

Extended Report Writer. 85. 

Clout. 119. 

Microsoft 

Multiplan (version 1.2) . 125. 

Microsoft Word (version 1.1) . 239. 

Microsoft Word with mouse (version 1.1) 289. 

Microsoft Project. 155. 

Microsoft Chart. 155. 

Microstuf 

Crosstalk XVI. 99. 

Infoscope. 149. 

Transporter (includes Crosstalk) . 169. 

PCsoftware 

PCcrayon II (new release) . 39. 

Executive Picture Show. 139. 

CREATABASE. 47. 


PC Connection 
Software Special 

through November 30, 1984 

KOALA TECHNOLOGIES 
Speed Key 

If you own a Koala Pad you can “up¬ 
grade" it to the Speed Key System with 
this software package — and learn how 
to take shortcuts through the obstacle 
courses in many business software pro¬ 
grams (see Flardware Special for 
specifications). 

• REQUIRES: Koala Pad or KT 2010 
Touch Tablet, game port 

• INCLUDES: Software, overlays, 
manual 

.$55. 


Peachtree 

PeachPak Series 4 (G/L, A/R, A/P).... $189. 

Peter Norton 

Norton Utilities. 49. 

Rosesoft 

Prokey 3.0. 89. 

Software Publishing 

PFS/Access. 59. 

PFS/File. 89. 

PFS/Graph. 89. 

PFS/Write. 89. 

PFS/Report. 79. 

Softword Systems 

MultiMate (version 3.22 w/spell checker 
& tutorial) . call 

Warner Software 

The Desk Organizer. 149. 


TRAINING 


ATI 

SKILL BUILDER PROGRAMS 
Intro To: 

Word Processing Accounting 
Business Software Data Bases 


How to Use: 
Compaq 
CPM-86 
M-Basic 
MS-DOS (2.0) 


. each 32. 

IBM-PC 
PC-DOS (2.1) 

Home Accountant 
VW Dluxe 

. each 32. 


TRAINING POWER PROGRAMS 
How to Use: 

dBase II dBase III Lotus 1-2-3 

MS Word Easywriter II Multimate 

Multiplan Supercalc 3 Framework 

Symphony Wordstar TKISolver 

Peachtree (specify A/R,A/P,G/L, sales 


invoice, inventory) . each 49. 

Individual Software 

The Instructor. 35. 

Professor DOS. 47. 

Tutorial Set (both items above) . 75. 

Professor Pixel. 47. 

Typing Instructor. 39. 

Scarborough Systems (was Lightning) 
Master Type . 39. 


EDUCATIONAL 

Davidson 

Speed Reader II (high school & college) 49. 


Math Blaster (grades 1-6) .. 35. 

Word Attack (grades 4-12).. . . 35. 

Digital Research 

Diagnostic Test (PSAT). 14. 

OwICat SAT (15 hours) . 63. 

OwICat SAT (60 hours) . 169. 

Stone (requires graphics board) 

Great graphics and sound 

My Letters.Numbers,Words (ages 1 to 5) 29. 

Kids Stuff (ages 3 to 8) . 29. 

Across the U.S.A. (ages 5 & up) . 22. 

GAMES 

Blue Chip 

Millionaire. 39. 

Tycoon. 39. 

Baron. 39. 

Broderbund 

Lode Runner. 25. 

Funtastic 

Snack Attack II (a favorite) . 27. 

Cosmic Crusader (as good as above).. 27. 
Big Top (climb to new levels) . 29. 

Hayden Software 

Sargon III. 35. 

Microsoft 

Flight Simulator . 35. 

Orion 

J-Bird (you'll never sleep) . 29. 

PC-Man. 25. 

PCsoftware 

Championship Blackjack. 23. 

Sir-Tech 

Wizardry. 42. 

Spectrum Holobyte 

GATO. 27. 

Sublogic 

Night Mission Pinball.!.. 29. 


HARDWARE 

AST Research (For IBM-PC or XT) 

All AST Boards come with Super Drive, 
SuperSpool, and one year warranty. 
SixPqkPhjs 64k upgradeable to 384k, with 
clock calendar, serial and parallel ports 

(game port optional) . 269. 

MegaPlus II 6^k upgradeable to 256k (or 
more with MegaPak) with clock calendar 
and serial port (parallel, game, or second 

serial port, optional) . 269. 

MegaPak 128k (not upgradeable) . call 

MegaPak 256k . call 

I/O Plus II with clock calendar and serial 
port (parallel, game, or second serial 

port optional) . . 129. 

Parallel. Game, or second Serial Port 

ror any AST board (specify board) . 39. 

AST-5251 . 559. 

AST-378Q . 649. 

MonographPlus with clock calendar. 

serial & parallel ports. 429. 

Amdek 

Video 300G monitor (green) . 139. 

Video 300A monitor famberj. 149. 


* DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION, SOME ITEMS HAVE WARRANTIES UP TO FIVE YEARS. 

« COPYRIGHT MICRO CONNECTION, INC. 1984. ALL ITEMS SUBJECT TO AVAILABILITY. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. IBM IS A REGISTERED TRADEMARK OF IBM CORP. 
MICRO CONNECTION IS A TRADEMARK OF MICRO CONNECTION. INC. PC CONNECTION IS A REGISTERED TRADEMARK. 


































































































call your connection. 


Video 31OA monitor (amber) .$179. 

Compucable 

Plastic Keyboard & Drive Cover Set_ 17. 

IBM Mono Screen Enhancement. 17. 

Curtis 

STANDS 

PC Pedestal (for IBM Mono or Color )... 39. 
PCS or Quadchrome Adapter for above .. 9. 

Low Profile Tilt and Swivel Pedestal_ 39. 

System Stand. 21. 

CABLES 


Extension Cables for IBM Mono Display 39. 
Keyboard Extension Cable (3 to 9 feet) 29. 
AC Plug Adapter (any monitor to your PC) 8. 


SURGE SUPPRESSORS - NEW 

Diamond (similar to EPD Lemon) . 39. 

Emerald (similar to EPD Lime) . 49. 

Sapphire (similar to EPD Peach) . 59. 

Ruby (similar to EPD Orange) . 69. 

Epson 

RX-80 with GRAFTRAX-Plus. call 

FX-80 with GRAFTRAX-Plus. call 

RX-100 with GRAFTRAX-Plus. call 

FX-100 with GRAFTRAX-Plus. call 

LQ-1500 (letter quality dot matrix) . call 

Printer to IBM Cable (specify printer) ... 32. 
Hayes 

Smartmodem 300. 209. 

Smartmodem 1200. 489. 

Smartmodem 1200B (w/Smartcom II) 409. 

Smartcom II. 99. 

Hercules Computer 

Hercules Graphics Card (parallel port) 339. 

Hercules Color Card (parallel port) _ 179. 

key tronic 

Deluxe keyboard (KB 5151). call 

Koala 

Koala Touch Tablet with software 

(connects to game port) . 89. 

Speed Key System. see special 

Kraft 

Joystick. 39. 

Maynard Electronics 

Floppy Drive Controller. 135. 

Internal Hard Disk (10 Meg),WS-1 Controller 

& ROM for PC mother board. 879. 

Internal Hard Disk (10 Meg) WS-2 Controller 

& ROM for PC Mother Board. 1079. 

Mouse Systems 

PC Mouse (w/software & desk pad)... 149. 

NEC 

Spinwriter 3550 (IBM-PC compatible) 1499. 

Spinwriter 2050 ('3550's little brother) .. 789. 

Orchid Technologies 


All Orchid Boards come with PCnet Drive 
(Ram disk). PCnet spool (print spooling), 


disk caching & partitioning. 

Blossom 64k upgradeable to 384k, 

with clock calendar, serial and 

parallel ports. 239. 

PCnet Daughter Board (piggybacks to 
Blossom) with version 2.4 networking 
software. call 


PC Connection 
Hardware Special 

through November 30, 1984 

KOALA TECHNOLOGIES 

Speed Key System 

• Simplifies the use of Lotus 1-2-3, 
Wordstar, Dbase II, Multiplan, and 
others. 

• Works like a mouse to move cursor 
quickly and efficiently, but doesn’t 
monopolize desk space or crowd 
screen with menus. 

• Use or customize preconfigured over¬ 
lays or create own to meet individual 
needs. 

• REQUIRES: Game port. 

• INCLUDES: KT 2010 Touch Tablet, 

software, overlays, manual.$109. 


OUR POLICY 

• We accept VISA and MASTERCARD. 

• No surcharge added for charge cards. 

• Your card is not charged until we ship. 

• If we must ship a partial order, we never 
charge freight on the shipment(s) that 
complete the order. 

• No sales tax. 

• All shipments insured: no additional charge. 

• Allow 1 wk for personal & company checks 
to clear. 

• COD max. $1000. Cash or certified check. 

• 120 day guarantee on all products.* 

• To order, call us anytime Monday thru Friday 
9:00 to 9:00, or Saturday 9:00 to 5:30. 

You can call our business offices at 
603/446-3383 Monday thru Friday 9:00 to 
5:30. 


Plantronics/Frederick 

COLORPLUS (with Color Magic) . call 

Princeton Graphics 

HX-12 RGB monitor (690 x 240) . call 

SR-12 RGB monitor (690 x 480) . call 

Scan Doubler Board (for SR-12) . call 

MAX-12 Amber monochrome monitor.. call 

Quadram 

New Expanded Quadboard 64k 
expandable to 384k, with clock calendar, 
parallel, serial & game port, I/O bracket, 

and Quadmaster software. $269. 

Microfazer Printer Buffer (parallel) w/copy 

MP 64 (64k) upgradeable to 512k _ 197. 

Quadcolor I . 197. 

SMA (Systems Management) 

PC-Documate Keyboard Templates 
available for: 

DOS/Basic 1.1 Supercalc 3 

DOS/Basic 2.0-2.1 Wordstar 

Lotus 1-2-3 Turbo Pascal 

Symphony WordPerfect 

Multiplan (IBM) dBase II 

Multiplan (Microsoft) dBase III 

Peachtext 5000 Framework 

Easywriter II Multimate 

Volkswriter Deluxe. each 12. 

TG 

Joystick. 45. 


DRIVES 

All drives are completely pre-tested. Specify 
Drive A or Drive B for your PC. Comes with 
complete step by step installation instructions. 
Drives are 320k/360k. 

Tandon 

TM 100-2 (5y4") full-height drive (DS.DD) 185. 

TEAC 

FD-55B (5y4") half-height drive (DS,DD) 159. 
Free Y cable & bracket with each pair. 


SHIPPING 

Continentai US: For monitors, printers, and 
drives, add 2% to all orders. For all other items, 
add $2 per order for UPS surface, $3 per order 
for UPS 2nd-Day-Air. We particularly 
recommend 2nd-Day-Air if you live west of the 
Mississippi or south of Virginia. In most cases it 
will only cost $1 more and will save you up to 
four days on delivery time. Outside Con¬ 
tinental US: We add freight charges to credit 
card purchases. For prepayment, call 603/ 
446-3383 for information. 


1 - 800 / 243-8088 


PC Connection 315T 

6 Mill St., Marlow. NH 03456 
603/446-3383 


For the IBM-PC Exclusively. 

CIRCLE NO. 182 ON READER SERVICE CARD 



MEMORY 

Memory prices are coming down. 

64k Memory Upgrade Set for IBM-PC 

or XT system board. 55. 

64k Memory Upgrade Set for any memory 

board specify make of board . 55. 

Install memory upgrades & run diagnostics 
at time of board purchase only . 10. 

DISKS 

Verbatim (with 5 year guarantee) 

Datalife Disks SS/DD plastic box of 10 23. 

Datalife Disks DS/DD plastic box of 10 33. 


Disk Drive Analyzer. 22. 

Flip Sort (holds 75 disks) . 19. 


INFORMATION SERVICES 

CompuServe 

CompuServe Information Service 
(includes subscription, manual, 5 hours of 
connect time, monthly publications ) .... 25. 

Source Telecomputing 

The Source (subscription & manual) ... 29. 
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Ihe Ewhition 
of the 
iAPX286 

Intel’s microprocessor answers the 
highperformance, multitasking demands 
of a new generation of software users. 


BOB GREENE 


T he iAPX 286, the most power¬ 
ful microprocessor in the In¬ 
tel iAPX series, was designed 
for high-performance applications. 

It incorporates advanced features 
that make it particularly suited for 
task management applications, such 
as networking and print spooling. 

In all of these classes of appli¬ 
cations, task isolation is imperative. 
Facilities for memory management 
and support for virtual memory (to 
alleviate the “not enough memory” 
problem) are also required to build 
efficient, economical systems. The 
286 provides on-chip memory man¬ 
agement and protection as well as 
direct support for task switching. In 
many cases, the architectural fea¬ 
tures that the 286 provides in a 
monolithic silicon chip exceed 
those of available minicomputers. 

The iAPX 286 was designed 
with two modes of operation: Real 


Address Mode and Protected Virtual 
Address Mode. These two modes 
provide a bridge between software 
written for the iAPX 8086/88 and 
the iAPX 286. In Real Address 
Mode, many of the advanced archi¬ 
tectural features of the 286 are not 
available. Instead, this mode emu¬ 
lates a very high performance iAPX 
8086 (as will be explained later). 
The degree of compatibility is such 
that programs stored in Read Only 
Memory (ROM) for use with an 
8086 can be executed directly. 

In Protected Virtual Address 
Mode, a more powerful superset of 
instructions for task management, 
virtual memory management, and 


Bob Greene is manager of corporate techni¬ 
cal marketing for Intel Corporation in Santa 
Clara, California. He has published several 
papers and articles and conducted seminars 
on the subjects of microprocessors and mem¬ 
ory^ design and managemetit. 
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protection becomes available, mak¬ 
ing the iAPX 286 ideally suited for 
multitasking, multi-user applica¬ 
tions. The additional instructions 
that become available in this mode 
relate to the manipulation of those 
features; the base instruction set is 
identical to the 188/86 and a super¬ 
set of the 8086 set. In this mode of 
operation, compatibility with the 
other members of the family is still 
maintained: most programs can be 
recompiled or reassembled and ex¬ 
ecuted on the 286 in Protected Vir¬ 
tual Address Mode. 

APPUCATIONS EVOLUTION 

Due to the limitations of 64KB 
addressing, the earliest applications 
of microprocessors were confined 
to appliance control, executed from 
programs in ROM. Most of the pro¬ 
gramming was done in assembly 
language. High-level languages 
were just beginning to develop. 

As the applications evolved, two 
problems were noted by program¬ 
mers. First, the address space of 
64KB was too small for some of the 
applications that were emerging, 
and second, as these processors be¬ 
came ubiquitous, a need developed 
for languages that would be easier 
to program and maintain. The in¬ 
dustry responded with a second 
generation of processors tailored 
for high-level languages. This gen¬ 
eration was characterized by a larg¬ 
er address space; in some cases, 
direct support for high-level lan¬ 
guages was built into the chip. 

The new microprocessors 
gained widespread popularity and 
were in part responsible for the 
creation of machines like the IBM 
PC. Many users began to want to 
network their computers and 
streamline processing. One key to 
system efficiency is providing re¬ 
source sharing for printers and 
large mass storage devices, and al¬ 
lowing individuals in a common en¬ 
vironment to share programs and 
data. Again, the industry responded 
to the demand with a third genera¬ 


tion of machines that were opti¬ 
mized for this new world of multi¬ 
tasking applications (see figure 1). 

The third generation of ma¬ 
chines had some architectural re¬ 
strictions; because the investment in 
the existing software base was so 
large (about $4 billion for the IBM 
PC, according to many industry 
watchdogs), compatibility to the 
previous generation absolutely had 
to be maintained. 

The response of Intel and 
other manufacturers was to develop 
a new generation of chips, compati¬ 
ble with the previous generation 
and its software, but that incorpo¬ 
rated the advanced features neces¬ 
sary to support the requirements of 
the new generation of users. These 
features included performance, vir¬ 
tual memory support, multitasking 
support and protection. 

Some chip manufacturers have 
incorporated a wider bit path onto 
their chips, arguing that 32 bits will 
handle all of the requirements. But, 
expanding the processing band¬ 
width is only one way to increase 
performance and does so only at 
the laboratory benchmark level. 

Real processing improvement is re¬ 
alized at the system level, such as in 
a task switch or in a parameter ex¬ 
change between two protected en¬ 
vironments. 


Intel’s approach is first to tackle 
the important parameters of per¬ 
formance, virtual memory support, 
and multitasking support, including 
protection, and then to increase the 
processing bandwidth to 32 bits. 
This preserves compatibility, but 
still addresses the critical require¬ 
ments for a high performance com¬ 
puter. Intel will provide upward 
compatibility to the 32-bit level af¬ 
ter the important system perform¬ 
ance areas have been addressed. 

ELEMENTS OF PERFORMANCE 

The applications evolution de¬ 
scribed above discussed the chang¬ 
ing nature of applications and im¬ 
plied the need for additional per¬ 
formance. When chip designers 
look at the palette of available tech¬ 
niques to improve performance, 
several possibilities are available. 

The data bus width can be in¬ 
creased, thereby increasing the 
bandwidth of the machine inter¬ 
nally, externally, or both. Internally, 
pipelining (or parallelism) can be 
used to increase internal perfor¬ 
mance. The use of caching directly 
on the chip can dramatically, reduce 
delays between requests for data, 
code, or stack information, without 
requiring the addition of expensive 
(high-speed) memory, local to the 
chip. 


ilGtilt£ 1: Microprocessor Evolution 


THIRD GENERATION: SUPERMICROS 


ENVIRONMENT 


MULTITASKING 

(USER-FRIENDLY) 


REPROGRAMMABLE 

(PC’S) 


DEDICATED 

(CONTROLLERS) 



DECEMBER 1984 
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Externally, the interleaving, or 
multiplexing, of addresses and data 
on the external bus (that is, any 
path leading to memory), can have 
a dramatic negative impact on the 
throughput of memory subsystems. 
For this reason, the multiplexed 
(address and data) bus of the 8086 
was replaced with a higher per¬ 
formance demultiplexed bus to 
support the system requirements of 
third generation applications. 

Perhaps the most significant 
contribution to system performance 
can be made by incorporating 
direct support for the application 
into the silicon itself The other en¬ 
hancements described above will 
further improve performance. 

FUNCTIONAL PARTITIONING 

Functional partitioning was first 
used in early, large mainframe com¬ 
puters. As VLSI technology matured, 
systems architecture had to be con¬ 
stantly reevaluated, because the 
new form factor allowed new levels 
of integration. This posed new 
problems for chip designers: Where 
are the lines drawn? Should a cache 
be on- or off-chip? What about the 
microcode? What about the re¬ 
quired functions for a math copro¬ 
cessor, or for a memory manage¬ 
ment unit (MMU)? 

Certain functions should be in¬ 
tegral to the chip; others need not 
be. Inclusion of necessary 80-bit 
registers for IEEE floating-point 
mathematics support would hinder 
the operation and performance of 
the base processor. Similarly, the 
functions of an I/O processor are 
not common to the base operation 
of the CPU: an efficient channel 
processor contains both tailored 
bus widths and instruction sets. 

On the other hand, caches and 
microcode must be placed on the 
chip if high performance is to be 
achieved. The function of the MMU 
also severely degrades performance 
and increases system cost if it is 
placed off-chip. We can also see 
some modularity emerge with re¬ 


spect to chip design in that not all 
users require floating-point process¬ 
ing or I/O processing, but most 
want high integrity and high per¬ 
formance with maximum cost-effec¬ 
tiveness. By adopting a well-parti¬ 
tioned architecture, the benefit of 
modularity can be passed on to the 
end user. Not all factors of parti¬ 
tioning are driven by technology 
and design teams. System perfor¬ 
mance and cost can weigh equally 
with technological considerations. 

If the semiconductor industry 
can accommodate large numbers of 
transistors on a single, manufactur¬ 
able die, then possible uses for 
those transistors must be examined. 
In the case of the 8086, few func¬ 
tions other than the necessary ones 
could be performed with the limits 
of 2.5 micron geometry, but with 
the arrival of HMOS II, Intel’s sec¬ 
ond generation high-performance 
metal oxide semiconductor process, 
new dimensions were opened. 

In the case of the 186, these 
transistors were spent to provide a 
higher level of integration. Approxi¬ 
mately 22 separate devices (clock 
chip, DMA controller, timer coun¬ 
ter, interrupt controller, chip select 
decode logic, bus controller) have 
been included on the chip along 
with the CPU, although the architec¬ 
ture is identical to that of the 8086. 
The higher level of integration is 
used only to provide a more cost- 
effective chip for system designers. 

For the 286, a total of 129,000 
transistors have been used, at the 
expense of integration, to enhance 
system performance. The 286 still 
requires an external clock chip, 
DMA controller, and interrupt con¬ 
troller. The design team concen¬ 
trated on improving performance in 
a multitasking environment. 

SEGMENTATION AS A DESIGN 
CONSIDERATION 

A unique aspect of the 8086 (and 
the 8088) is that it was the first suc¬ 
cessful processor family to make 
use of segmentation. The notion of 


segmentation is not unique to Intel, 
having been used quite early on in 
mainframes such as the Burroughs 
B-200; however, its application in a 
silicon architecture is unique. 

The approach was directly in 
line with the goal of optimizing the 
architecture for use with high-level 
languages. The 8086 has four seg¬ 
ments available to any applications 
program: one each for code, data, 
and stack, and one extra. In the 
development of the architecture, 
four segments were not absolutely 
necessary, but three is not exactly 
a “nice” binary number. 

In addition, some of the regis¬ 
ters in the machine were dedicated 
implicitly to work with these seg¬ 
ments. While at first glance, the im¬ 
plicit selection of registers may ap¬ 
pear to be a limitation, experience 
shows that it saves substantial 
amounts of code at the machine 
level, implicit selection makes it un¬ 
necessary to write or use the sub¬ 
routine that says, “This-time-I-want- 
to-use-general-purpose-register-‘X’- 
for-my-code, general-purpose-regis¬ 
ter-Y-for-my-data, etc.” 

When working with a 16-bit 
machine, there is a natural division 
of the memory space into 64KB 
areas. (Remember that 16 address 
bits corresponds to 64KB of address 
space.) In anticipation of the need 
for data spaces larger than 64KB, a 
special instruction was provided to 
“speed up” access to additional data 
segments. The addressing scheme 
of the segmented 8086 is quite 
simple. A value can be placed di¬ 
rectly in the segment register or a 
segment can be implicitly deter¬ 
mined by the programmer/compil¬ 
er’s choice of register, or the seg¬ 
ment override prefix can be used 
to alter the chosen register s im¬ 
plicit function. The 16-bit value in 
the segment register is then shifted 
left by four bits, resulting in a 20-bit 
segment address field. This method 
of addressing imposes “para¬ 
graphs,” forcing segments to begin 
on a 16-byte boundary. 
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Debugging Bugging You? 

Torpedo program crashes and debugging delays with 
debugging dynamite for the IBM PC... « 


UP PERISCOPE! 

First, you install the hardware. 

The hardware’s a special memory board 
that fits in a PC expansion slot. Its 16K of 
write-protected memory contains 
Periscope’s resident symbolic debugger. No 
runaway program, however berserk it may , 
be, can touch this memory! 

Then you UP PERISCOPE. 

Use Periscope’s push-button break¬ 
out switch to interrupt a running 
program... even when the system’s 
hung! Periscope supports Assembly, 

BASIC, C and Pascal. In addition to the 
usual debugging capabilities, some of 
Periscope’s features are: 

Stop your system in 
its tracks at any time. 

Use symbol names instead 
of addresses. 

Run a program on one monitor and 
debug on another. 

Monitor your program’s execution 
with Periscope’s comprehensive 
breakpoints. 

Debug memory-resident programs. 

Put your time to better use. 

The Periscope system is $295. It carries a 30-day money-back 
guarantee and includes the memory board, remote break-out 
switch, debugger software, 100-page manual, and quick- 
reference card. The memory board is warranted for one year. A 
demonstration disk is $5.00. 

System requirements for Periscope are an IBM PC, XT or 
Compaq, PC-DOS, 64K RAM, 1 disk drive and an 80-column 
monitor. For MasterCard and Visa orders only, call 800/421- 
5300 (ext. R96) 24 hours a day. For additional information, call 
404/256-3860 from 9 AM to 5 PM Eastern Time. 

Get your programs up and running; 

DP PERISC^^E! 

Data Base Decisions / 14 Bonnie Lane /Atlanta, GA 30328 

CIRCLE NO. 215 ON READER SERVICE CARD 
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HAUDP^nY 

SECW^ 


DATA 



Fix T™ ends 
boot hassles, 
stops thieves 
and vandals — 


For DATAMAC, 
DAVONG, GREAT 
LAKES, IOMEGA, 
XEBEC, ZOBEX, others. 


No-Slot Installation for 
IBM PC, PC-XT, AT 


Vfeature™ multiplies 
disk volumes, 
disk capacity, 
data security 


The concept of segmentation 
has been extended to the 286; the 
motivation for doing it in this man¬ 
ner involves several factors. 

First, the 286 must use seg¬ 
ments as its fundamental model in 
order to be compatible with the ex¬ 
isting base of applications software. 

Second, high-performance, mul¬ 
titasking capability requires the di¬ 
rect support for multitasking to be 
built into the chip. The only logical 
place to provide protection be¬ 
tween the program/programmer 
visible space and the memory space 
of the machine is to break the line. 
This provides the program and pro¬ 
grammer with a consistent, compat¬ 
ible view of the machine. With iso¬ 
lation provided in the silicon, the 
programmer can concentrate on the 
applications at hand without having 
to determine what protection policy 
he wants to use. 

In providing this isolation, Intel 
has addressed two other imponant 
facilities: task switching and mem¬ 
ory management. In contemporary 
applications and operating systems, 
it is assumed that the machines will 
be multitasking, but they also could 
be thought of as single-user. The 
machine does not care. At the 
machine level, a task is a single 


FIGURE 2: Segment Descriptor 


thread of executable code; although 
the code may have been loaded by 
another user, the context of the ma¬ 
chine is that of the single task. Each 
task can run at one of four privilege 
levels, and its code and data areas 
are protected from modification by 
other tasks. 

Multitasking implies the notion 
of a task switch. The content of four 
descriptors are “cached” on the 286 
chip, thus providing very rapid ac¬ 
cess to the segments associated 
with a particular task. Caching the 
context of a particular task on the 
chip means that in switching to an¬ 
other task, the “on board” descrip¬ 
tors are stored in memory and a 
new set of four descriptors is 
loaded. The task switch takes 22 
microseconds; this speed greatly 
reduces the idle time of the pro¬ 
cessor and dramatically improves 
overall system performance. 

The other important aspect that 
has been addressed is the inclusion 
of virtual memory management. 

MEMORY MANAGEMENT 

Memory management inserts a 
mapping operation between logical 
addresses and physical addresses. 
Memory addresses are viewed by 
programs as a logical sequence; that 


No-Fat Software for 
IBM PC, PC-XT, AT 


$50-$95 + tax/shpg. 


GOLDEN BOW SYSTEMS 

Box 3039 

San Diego, CA 92103 
619/298-9349 


FI XT & Vfeature are trademarks of Golden Bow 
Systems. Other product references may be trade¬ 
marks or registered trademarks of their respective 
companies. 
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INTEL RESERVED* 
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P = PRESENT 

DPI = DESCRIPTOR PRIVILEGE LEVEL 

TYPE = SEGMENT TYPE AND ACCESS INFORMATION 

A = ACCESSED 

*Must be set to 0 for compatibility with iAPX 386 
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is, they have meaning in the context 
of the program, but not with re¬ 
spect to the physical addresses in 
real memory. Because the logical 
address spaces are independent of 
physical memory (this is sometimes 
referred to as dynamic relocation), 
the mapping or assignment of real 
address space to virtual address 
space is transparent to software. 

This mechanism allows the control 
of the allocation of space in real 
memory without regard to the spe¬ 
cifics of individual programs. 

When operated in Protected 
Virtual Address Mode, the LAPX 286 
provides an efficient on-chip mem¬ 
ory management architecture and 
supports the implementation of vir¬ 
tual memory systems in which 
chunks of code and data are 
swapped between real memory 
(system memory, RAM) and second¬ 
ary storage (floppy disk, hard disk, 
bubble) independent of and trans¬ 
parent to the executing programs. 
Thus, a program-visible address is 
more correctly called a virtual ad¬ 
dress than a logical address, be¬ 
cause it may refer to a location not 
currently in real memory. 

The motivation for implementa¬ 
tion of a virtual memory system is 
quite straightforward and simple. 


nGl}]t£3: Functional Parti- 
Honing in the iAPX 286 
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As a program designer, you know that it's 
essential to establish the right perspective. 

If you've chosen the C language perspective, 
then why not join the many professionals 
who use the Lattice family of C compilers 
and associated tool kits? 

Our compilers provide the complete C 
language and the portable UNIX function 
library across a broad range, including MS- 
DOS, PC-DOS, CP/M-86, CP/M-80, and a 
variety of 68000 environments. Our cross- 
compilers operate on VAX/VMS, IBM/MVS, 
and all UNIX systems. 

More than three dozen tool kits are available 
from us and other vendors, providing 
capabilities such as graphics, databases, CRT 
forms entry, and window management. No 
more need to re-invent the wheel for each 
application! 

Contact us to learn more about the Lattice 
perspective on C program development. 
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Of course, 
POWER! scroes 
your Bad Disk. 

NOW! WINDOWS FOR IBM! 



EVERYTHING YOU ALWAYS WANTED 
TO DO, BUT WERE AFRAID TO TRY 


Unlike some utility programs that are a headache 
to use, POWER! is engineered to spoil you with 55 
features, simple and uniform commands, and utter 
simplicity of use. POWER! automatically alpha¬ 
betizes and numbers your files. You select by the 
number and never type file names again. Need to 
[COPY], [RENAME], [ERASE], or [RUN] programs? Just 
type in their menu number! POWER! also locks 
out your disk’s bad sectors [TEST] without destroy¬ 
ing files-a critical difference from other utilities 
that search and destroy, without informing you 
what they’ve done, leaving you to wonder why 
your programs won’t run. (And POWER! still has 
50 commands to go!) _ 

POWER! ONE PROGRAM DOES IT ALL! 

You may own a few utility programs for your com¬ 
puter housekeeping, each with its own commands 
to memorize. POWER! has all the programs rolled 
into one 16K integrated package, so you do things 
you’ve never tried before-every day. Save sen¬ 
sitive data from prying eyes with [PASS] word pro¬ 
tect, move a block of memory [MOVE], look for data 
[SEARCH] or compare files [CHECK]. POWER! also 
makes easy work of patching, [DISPLAY/SUBSTITUTE], 
customizing software [LOAD/SAVE]. Among the 
other commands are [SIZE], [STAT] [LOG], [DUMP], 
[TYPE], Dump], [fill], [set], and the CP/M version 
lets you restore erased files-even when you don’t 
remember the filename-at a flick of the POWER! 
[RECLAIM] command. (Still 31 commands to go!) 

POWER! NOW FOR IBM’s PC DOS 
_ ASWELLASCPIM _ 

We first developed POWER! for CP/M two years 
ago, and a stack of testimonials from FORD to 
XEROX testify to its excellence. For IBM-PC 
users, special features like managing sub-direc¬ 
tories, [CHANGE], and a separate creation of up to 
8 simultaneous, on-screen [WINDOWS] have been 
added. _ 

MONEYBACK GUARANTEE AND 
_ A 10 DAY TRIAL _ 

POWER! has the Seal of Approval from the Pro¬ 
fessional Software Programmers Association, and 
you, too, must be happy with POWER!-or your 
money back! For only $169 you can now really be in 
control of your computer. Call Computing! at (415) 
567-1634, or your local dealer. For IBM-PC or any 
CP/M machine. Please specify disk format. 

The company that earns its exclamation point ||||||||||||||||||| 

comnmS 

2519G Greenwich, San Francisco, CA 94123 

TO ORDER CALL 800 TOLLFREE 

800-428-7825 Extension 96G 

In CA: 800-428-7824 Extension 966 

/BM and IBM-PC are registered trademarks of 
International Business Machines Corporation. 


iAPX286 


Mass storage devices are and will 
continue to be less expensive than 
semiconductor RAM. The current 
cost ratio between RAM and disk, 
for example, is about 400:1. From a 
system cost point of view, it would 
be desirable to have a “RAMless” 
system, but users would find such a 
system unacceptable from a per¬ 
formance standpoint. The popu¬ 
larity of “RAM disks” illustrates this 
point. On the other hand, because 
10MB of system RAM would in¬ 
crease the cost of most systems 
beyond the threshold of pain for all 


but the most wealthy, a compro¬ 
mise is made between system RAM 
and mass storage. In fact, with a vir¬ 
tual management scheme, the size 
of programs and data can easily ex¬ 
ceed the size of physical memory. 

In the lAPX 286, memory man¬ 
agement is performed as follows: 
the segment, referenced by the de¬ 
scriptor, can be either present or 
not present, as indicated by the P 
bit in the descriptor format (figure 
2). If the segment referenced by a 
particular instruction is not present, 
an interrupt is generated and the 
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HIDEY 


HIDEY provides everything you expect from a hard drive plus many more 
conveniences because it is designed the way an add-on hard drive should be. All other 
add-on hard drives require the user to give up either desk space or floppy drive space. 
Ours doesn’t! 

HIDEY comes complete with controller, documentation and cables. Just plug It In and 
start operating our HIDEY with your IBM-PC™ or compatible using DOS 2.0 or higher. 


In case you like HIDEY’s conveniences but don’t need a hard drive, order a bare HIDEY 

with case and power strip for just $149 (list). -IBM-PC is a trademark of IBM corporation. 

Personal Micro Computers, Inc. 


275 Santa Ana Ct., Sunnyvale, CA 94086 (408) 737-8444 


operating system can use this indi¬ 
cation to activate its swapping rou¬ 
tine to go and get the required seg¬ 
ment from the disk, and the instruc¬ 
tion can be automatically restarted. 

PIPELINING 

From a silicon (micro) architecture 
point of view, pipelining is the use 
of transistors in parallel. The more 
transistors that are simultaneously 
active, the higher the performance 
will be. Referring to the iAPX 286 
block diagram (figure 3), the opera¬ 
tion is as follows: the 286 CPU is 
subdivided into four main parts, 
each of which carries out part of 
the entire machine cycle. This divi¬ 
sion of labor results in a tremen¬ 
dous gain in efficiency. For exam¬ 
ple, while the Execution Unit is car¬ 
rying out an instruction, the Bus In¬ 
terface Unit (BIU) is prefetching 
from memory the next instructions, 
which stand ready to be processed 
by the Instruction Unit. 

The BIU conducts all of the in¬ 
terface circuits for interface with 
the outside world, which means 
that the address drivers and the 
data buffers are located there. Also 
located there are the instruction 
prefetcher and six-byte code queue. 
At the 8MB/sec data rate (achieved 
at 8 MHz processor clock frequen¬ 
cy), the high-performance bus inter¬ 
face requires only 243-nanosecond 
access time memories (unbuffered). 

The BIU is capable of generat¬ 
ing autonomous bus cycles, re¬ 
sponding to the status of the pre¬ 
fetch queue. Before the address is 
actually output, limit checks are 
performed on any address to make 
sure that the target address is with¬ 
in the limit specified by the Limit 
portion of the descriptor. The BIU 
also contains the interface for pro¬ 
cessor extensions (such as the 
80287 Math Coprocessor). 

The Instruction Unit (lU) pre¬ 
pares and buffers instructions based 
on information from the BIU; it de¬ 
codes up to three instructions and 
stores them in the instruction 


queue. The instructions are stored 
in the 69-bit internal instruction 
format so that additional processing 
is not required when they are re¬ 
ceived by the Execution Unit (EU). 

The EU contains the Arithmetic 
Logic Unit (ALU) and the multiply/ 
divide engine, including a 1,536- 
word by 35-bit control ROM and a 
22-word by 16-bit register file. As 


an example of its speed, the EU can 
perform logical arithmetic opera¬ 
tions on two registers in 250 ns. 

The Address Unit (AU) contains 
the descriptor cache (four-word by 
48-bit) and performs all of the nec¬ 
essary address access rights and 
type checking, as well as the effec¬ 
tive address calculations. 

The Memory Management Unit 
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$799 


10 MB HARD DISK 



• includes 10 MB drive, controller, cables 
& installation instructions 

• one year warranty 
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• includes chassis, power supply, 9-slot 
backplane, 2 interface boards & cable 


5MB REMOVABLE HARD DISK 

• plated removable media 

• low power, y 2 -height design 
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external box with power supply 

and cables ...$CALL 


MEGA FLOPPY.$749 

• 2.6 MB capacity per disk 

• includes floppy controller card, disk 
drive, 2 diskettes, cables & software 


STREAMING TAPE BACKUP 

• 45 Megabyte capacity 

■ • software allows backup of entire disk or 
individual files/directories 

• includes controller, drive, cables, inter¬ 
face to PC & software. $1195 


DYSAN 5y4 INCH FLOPPY 
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could be partitioned on-chip (as in 
the 286) or off-chip as in traditional 
architecture, but the off-chip ap¬ 
proach has two problems. 

The first of these problems re¬ 
lates directly to system cost. In or¬ 
der to maintain the processor at full 
performance, the delay between 
“addresses out” and “data in” needs 
to be minimized. An external MMU 
lives directly in this path, contribut¬ 
ing approximately 100 to 150 ns of 
delay. At the system level, the delay 
of the required buffering, chip se¬ 
lect decoding, and the refresh arbi¬ 
tration for dynamic RAMs needs to 
be added as well. The system de¬ 
signer is then faced with an awk¬ 
ward decision of using wait states, 
which slow down the processor, or 
using expensive high-speed (possi¬ 
bly ECL technology) memories. The 
286 will run with 0 wait states with 
unbuffered memories at an access 
time of 243 ns. 

In order to temper the design 
with reality, most LAPX 286-based 
systems use 120-ns DRAMs, which 


are readily available and cost-effec¬ 
tive. These DRAMs, when used with 
the Intel 8207 dynamic RAM con¬ 
troller, allow operation with 0 wait 
states. The difference in access time 
between the 243 ns stated above 
and this speed of 120 ns allows the 
dynamic RAM controller to arbitrate 
between memory access cycles and 
memory refresh cycles. 

The second problem with an 
off-chip MMU is more subtle. The 
MMU provides the translation from 
a virtual address to a physical 
address. When the processor has 
calculated and verified a virtual 
address, that address is then passed 
to the MMU for translation, a pro¬ 
cess that can take 100 to 150 ns, as 
described above. 

While the translation is taking 
place, the processor starts to pro¬ 
cess the next instruction, and then a 
page-(segment)-not-present inter¬ 
rupt occurs from the MMU. The 
processor has no choice, the cur¬ 
rent instruction must be aborted, an 
operating system call generated to 


FIGURE S’. Four Prii-ilege Levels 
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invoke the swapper, and, after the 
desired segment (page) is swapped 
in, the aborted instruction reissued. 

With an on-chip MMU, restart- 
able instructions are easily sup¬ 
ported. The Address Unit is check¬ 
ing the target address while the in¬ 
struction is still in the instruction 
unit, so if a fault (present bit in the 
descriptor = false) is detected, the 
operating system call can be issued 
and the instruction restarted be¬ 
cause it was never really aborted. 

lAPX 286 OVERVIEW 

The 286 block diagram consists of 
four actual units, with a fifth unit 
implied by way of cooperation 
among the other four. It has two 
modes of operation. Real Address 
Mode (8086 mode) and Protected 
Virtual Address Mode (286 mode). 
The 286 always wakes up in 8086 
mode; after a power-on reset, the 
286 is initialized to the Real Ad¬ 
dress Mode. In Real Address Mode 
the total available physical address 
space is 1MB, while in Protected 
Mode the physical address space is 
16MB (22^^), and 1-gigabyte virtual 
address space (2^^). The program¬ 
mer views this address space as a 
collection of up to 16KB linear ad¬ 
dress spaces called segments, each 
of which can be from 1 byte to 
64KB. This differs from the 8086, in 
which the segment size is fixed at 
64KB. Figure 4 shows the complete 
register set of the 80286. 

The mode of operation (Real or 
Protected) is controlled by the pro¬ 
grammer by way of the protection 
enabled (PE) bit in the machine sta¬ 
tus word (MSW). Note that the pro¬ 
grammer can only set the PE bit; 
clearing it can be done only by re¬ 
booting the computer, causing it to 
revert to the Real Address Mode. 
This was done to preserve the in¬ 
tegrity of the protection model, sav¬ 
ing it from indiscriminate switching 
between protected and nonpro¬ 
tected modes, which could corrupt 
the protected code and data. 

When in Real Address Mode, 




. .C86 was the only compiler we tested that 
ran every benchmark we tried and gave the 
expected results... Computer Innovations 
C86 was the compiler that oiir staff 
programmers used both before and six 
months after we conducted the tests." 

J. Houston, BYTE MAGAZINE - February 1984 
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the 286 instruction set is completely 
compatible with the 8088/86 pro¬ 
cessors. In addition, new instruc¬ 
tions, identical to the iAPX 186/88 
processors, are available. When in 
Protected Mode, there is an addi¬ 
tional System Control instruction 
set is available. 

In the iAPX 286, the content 
of the segment selector points to 


a descriptor that is cached on the 
chip. At any point in time, four de¬ 
scriptors are so cached on the chip, 
one descriptor corresponding to 
each segment selector. This cached 
information, when combined with 
the content of the various general 
purpose registers, comprises the 
context of the machine. The context 
must be saved (and restored) by 


the operating system during task 
switching. 

The addressing model of the 
286 is similar to that used in the 
8086, the primary difference being 
the insertion of the level of isola¬ 
tion provided by the descriptor. In 
fact, the construct of the 286 ad¬ 
dress can be thought of as a multi¬ 
ple element value, with the first ele¬ 
ment being the actual content of 
the segment selector and the next 
64 bits being determined by the de¬ 
scriptor. Of course, the offset is ap¬ 
pended to the base of the segment 
in a separate operation; the descrip¬ 
tor provides the base address, not 
the intended program location. 

Thus, it can easily be seen that 
the 16-bit value in the segment se¬ 
lector provides a pointer to a loca¬ 
tion in the larger space represented 
by the 24 bits of base address. This 
corresponds to a space of 16MB. 

The very large virtual space of the 
iAPX 286 is the result of taking the 
maximum amount of space in each 
descriptor table (local descriptor 
table and global descriptor table), 
which is 8,192 entries each for a 
total of 16,384, and multiplying it by 
the maximum size of each segment 
(65,536). This results in a total vir¬ 
tual space of 1 gigabyte. 

An interesting point about this 
size is that the upper limit of seg¬ 
ment size is determined by the 
word size of the machine—16 bits 
can reference 64KB of space. All 16- 
bit machines have some limitation 
at the 64KB point; to change this 
limitation requires changing the 
word size. Some 16-bit machines 
claim the ability to address more 
than 64KB of contiguous space; 
however, examination of those ma¬ 
chines will show that the instruc¬ 
tion pointer (IP), not the calculating 
path within the machine, accommo¬ 
dates more than 16 bits. This means 
that the ability to address more 
than 64KB is somewhat restricted in 
that it must be sequential and with¬ 
in 64KB of the present IP indica¬ 
tion. Otherwise, the target address 
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We also offer AdaptSNA RJE, 
which emulates an IBM 3770 or 
8100 station in an SNA network. 
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unattended RJE communications. 
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service and support. 
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Improving Personal Communications 

Network Software Associates, Inc. 19491 Sierra Soto, Irvine CA 92715. (714) 768-4013. 

AdaptSNA™ and NSA™ are trademarks of Network Software Associates, Inc. PC-DOS™ and IBl^*^are trademarks 
of International Business Machines. 

CIRCLE NO. 155 ON READER SERVICE CARD 


128 


PC TECH JOURNAL 













COMMUNKAIIONS SOnWARE nur 
INIEGIUm WIIH ANY PROGRAM. 



SOFTERM IS ALSO AVAILABLE IN 
VERSIONS FOR APPLE II® AND 
TANDY 2000 PERSONAL COMPUTERS. 


Here’s the first software that 
lets you integrate communications 
with all your favorite programs. Now you 
can add concurrent communications to 
programs like Lotus 1-2-3™ dBase llir 
WordStarf or any other IBM PC compatible 
software. Softerm PC™ can function two 
ways-as a stand-alone program or as an 
extension to your PC-DOS operating system to let 
you access Softerm’s capabilities while using 
other programs. 

Simple to use. 

Softerm PC lets you interrupt any program sffnply 
by pressing one key. You can then use disk 
utilities, print a file, dial a host computer, use 
terminal mode, or initiate a file transfer. Then you 
can continue working in the original program while 
the other tasks are performed concurrently. You 
can even receive electronic mail while you work. 

Hooks your PC to 
any mainframe. 

Softerm PC lets you access information services, 
bulletin boards, electronic mail systems, and even 
your company’s computer. It has all the features 
you need, including keyboard macros, built-in 
phone book for automatic dialing, and simultane¬ 


ous capture to print 
or disk. Softerm’s extensive 
file transfer capabilities include 
automatic execution using command files, 
support for popular protocols like XMODEM, 
and our own Softrans™ protocol which includes 
an adaptable source program for your host computer. 

Do it all toaether. 
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Softerm PC supports concurrent operation of up to 
4 communications ports and 3 printer ports through 
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your system to its full potential by simultaneously 
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ications functions. Real-time scheduling eliminates 
unnecessary pauses and gives maximum throughput 
for smooth, efficient operation. 

Complete emulation 
of 24 terminals. 

Softerm PC is not limited to basic TTY terminal 
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of a conditional jump must be cal¬ 
culated using a 16-bit engine. 

iAPX 286 DESCRIPTORS 

Descriptors are the key to the ad¬ 
vanced features of the 286. They 
make memory management, virtual 
memory, and protection possible, 
and, because they are cached on 
the chip, rapid task switching is 
possible. The 286 has two classes of 
descriptors—those for code and 
data, and those dedicated to system 
and control mechanism; their oper¬ 
ation and construction are essential¬ 
ly the same. 

The descriptors contain the 
“real” location pointed to by the 
content of the segment selector. 

The actual descriptor is cached on 
the chip for rapid access and check¬ 
ing by the Address Unit. The de¬ 
scriptor contains the information 
about size and location of the refer¬ 
enced segment as well as three 
other bytes (see figure 2). Two of 
those bytes are reserved for iAPX 


386 compatibility, while the third is 
used to provide the information 
about type and access rights. 

iAPX 286 TASK SWITCH 

The iAPX 286 caches the content of 
four descriptors on the chip. Con¬ 
ceptually, the switching of tasks is 
accomplished by exchanging the 
content of the on-chip cache with 
values that are contained in the de¬ 
scriptor table (located in main 
memory). This operation is carried 
out automatically, whenever the in¬ 
struction “change task” is issued 
(constituted by an intersegment 
(long) JMP or a CALL to a task state 
selector (TSS) descriptor. 

A task switch may occur in one 
of four ways: (1) the destination se¬ 
lector of a long JMP or CALL in¬ 
struction refers to a TSS descriptor; 
(2) an IRET instruction is executed 
when the NT (new task) bit in the 
flag word is set; (3) the destination 
selector of a long JMP or CALL in¬ 
struction refers to a task gate; (4) 


an interrupt occurs. This interrupt’s 
vector refers to a task gate in the 
interrupt descriptor table. 

The TSS is always located in the 
global descriptor table (GDT), 
which is the only common area. It 
must always be available to the 
operating system. The TSS is a data 
type that includes the definition of 
the task—that is, its address space 
and execution state (active or sus¬ 
pended). Forty-four bytes of infor¬ 
mation about the task are contained 
in the TSS, including the contents 
of all registers and flags, the initial 
stacks for privilege levels 0-2, the 
GDT selector, and a link to the TSS 
of the previously executing task. 
Each TSS has a single, unique, un¬ 
ambiguous selector, which allows a 
multitasking operation system to 
refer to (manipulate) tasks by way 
of a single pointer. 

iAPX 286 PROTECTION 

There are three aspects to the pro¬ 
tection model of the 286: data type 
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c-'tree 

Err FAIFICOM 


2606 Johnson Drive 
Columbia MO 65203 


The company that introduced micros to B-Trees in 
1979 and created ACCESS MANAGER™ for Digital 
Research, now redefines the market for high per¬ 
formance, B-Tree based file handlers. With c-tree™ 
you get: 

• complete C source code written to K & R standards 
of portability 

• high level, multi-key ISAM routines and low level 
B-Tree funrtions 

• routines that work with single-user and network 
systems 

• no royalties on application programs 

$395 COMPLETE 

Specify format: 

8" CP/M® 514" PC-DOS 8" RT-11 
for VISA. MC or COD orders, call 

1-314-445-6833 

Access Manager and CP/M are trademarks of Digital Research, Inc. 
c-tree and the circular disc logo are trademarks of FairCom 

© 1984 FairCom 
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Fifteen user defined Flex-Keys provide single file applications to complex multi-file/ 
single keystroke data entry and database multi-key/multi-indexed systems, nothing 
commands, making DataFlex one of the most does it faster, better or easier than DataFlex. 
user-friendly database systems available. Even multiple page HELP screens are 
DataFlex’s powerful program generator pro- produced with a one word command and 
cesses easy to create screen “images” to called automatically at literally, the touch 
quickly define applications and produce of a button. Call or write today for our latest 
ready to run, menu-driven software that’s literature and a list of existing DataFlex 
perfectly tailored to your needs. From simple applications. 



DATA ACCESS CORPORATION. 

8525 SW129 Terrace, Miami, FL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS Cl 

compatible with MSDOS, PC-DOS, CP/M, CP/M-86, MP/M-86, TurboDOS, Novell Sharenet, PC-Net, Molecular N-Star, 

Televideo MmmOST, Action DPC/OS, Onminet, IBM PC w/Corvus and OSM Muse. 

MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. DataFlex and FlexKeys are trademarks of Data Access Corp. 
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checking, system software isolation, 
and task isolation (see figure 5). 

The attributes of each segment 
are contained in the descriptor. 
When a descriptor is loaded into 
the cache, it is checked by the hard¬ 
ware to determine if it is valid— 
that is, present in real memory and 
accessible from the privilege level 
in which the program is currently 


executing. Checks are also per¬ 
formed to see that the segment type 
is consistent with the target usage. 
All checks are performed during 
the first one-half clock cycle; any 
violation will stop that memory cy¬ 
cle from occurring and cause an ex¬ 
ception (interrupt) to be issued. 

This prevents the machine state 
from being partially changed by an 


exception that is detected part way 
through a cycle. These checks all 
take place concurrently with BIU 
and lU operations, thus incurring 
no performance penalty. 

The available t>pes of descrip¬ 
tors are read-only data segment, 
read/write data segment, execute- 
only code segment, and execute/ 
read code segment. The hidden 


Excerpts from Intel Compatibility Guide 


Summary of Programming Guide¬ 
lines for all Software Classes: 

• Do not rely on processor instruc¬ 
tion execution times. 

• Keep all data and code references 
within logical segment boundaries 
and consistent with the segment s 
attributes. 

• Do not rely on the iAPX 86 
relationship between the value in 
a segment register and the select¬ 
ed physical memory. Programs 
should be as independent as pos¬ 
sible of the physical memory ad¬ 
dresses in which they reside. 

• Do not write self modifying code. 

• Do not use overlapping segments. 

• Do not assume two different tasks 
will run in the same address 
space. The segment referenced by 
a selector value in one task may 
not be the same segment referred 
to by the same selector value in 
another task. 

• Do not store temporar}^ values in 
segment registers. 

• Do not attempt undefined opera¬ 
tions (for example, using the same 
prefix several times in front of an 


instruction, undefined opcodes, 
POP CS, or MOV CS, OPERAND). 

• Avoid operations that may be re¬ 
stricted by the iAPX 286 to assure 
system integrity, low interrupt la- 
tenq^ or low bus request latencies 
(for example, shift/rotate with shift 
count greater than 31, locked 
CMPS/STOS/SCAS/LODS, STI, CLI, 
HALT AND I/O instructions). 

• Write programs independent of 
operation changes required by 
protection (for example, XCHG as¬ 
serting LOCK, different single step 
priority, POPE and IRET not chang¬ 
ing the interrupt enable flag or 1/ 
O privilege level, invisible inter¬ 
rupt table, or IRET affected by the 
nested flag in the flag word). 

• Do not rely on the value pushed 
onto die stack by PUSH SP. 

• Use inter-segment calls to invoke 
an OS function. 

• Plan for enhancements to an iAPX 
86 OS made possible or required 
by the new features provided by 
the iAPX 286. 

Source Code changes required for 

any operating system: 


• Initialization code must change. 

• More interrupts and exceptions 
must be defined. 

• Loaders must change. 

• Dynamic memory allocation code 
must change. 

• To use the hardw-are task switch 
function or multiple address 
spaces, the scheduler must change. 

• Code diat accesses task context 
(e.g., register state) must change. 

• Code which accesses the interrupt 
table must change. 

Source code changes required for 

operating systems with task isolation: 

• Add pointer validation code to the 
prologue of procedures is expect¬ 
ing pointers from lessitrusted callers. 

• Add code to manage shared re¬ 
sources and prevent inadvertent 
sharing if previously freed. 

• Add call gates for all entries into 
the operating system that are seen 
by the user. 

Source Code changes required to 

use multiple levels of privilege: 

• Structure the OS to use the iAPX 
286 privilege hierarchy. 

• Validate pointers from all callers. 


howto 

turn-on 

your 

pc. 

OEM and reseller inquiries invited. 


Introducing TURN-OIST'' The Intelligent Power Controller. 

Rnally you can access your remote computer without leaving 
it on. Avoid unneeded wear and power damage by turning on 
your computer only when needed. 



TURN-ON is ideally suited for unattended computer phone 
networking. With TURN-ON, a simple phone call powers up 
your computer system for remote data processing and 
automatically powers it down when complete. Using 

TURN-ON you can leave your computer on to 
complete batch processing and it can power 
itself down when done. Protect your 
computer with TURN-ON’s built-in surge 
suppression and optional security 
software. 

Call or write today for our free data 
sheet and the name of your dealer 
that carries TURN-ON. 


BKYLAND SYBTEMB, IIMC. 

150 Green Valley Road Scotts Valley CA 95066 (408) 438-5007 
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Spendii^ more time searehii^; for the 
teclmology...tiiaii usii^ it? 


DATA SOURCES 


systematically oi^^anizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack¬ 
ages...over 17,000 hardware and data 
communications products...and some 
9,000 company profiles instantly at 
your fingertips. 

DATA SOURCES is conveniently 
indexed to help you locate the products 
you seek quicldy...find others you may 
not be aware of...and determine their 
capability and compatibility at a 
glance. You’ll use... 

...The Product Index, with its com¬ 
plete listing of every product covered 
by DATA SOURCES, to lead you to 
the larger listing quicWy. 

...The Company Profile Index, to 
help you identify all the product 


areas in which a firm is currently 
involved easily. 

...The Company/Product Index, to 
find each vendor’s full range of prod¬ 
ucts within each equipment category 
instantly. 

...The Software Index, to help you 
access specific packages, even if 
you’re not sure of the author or prod¬ 
uct classification. 

And DATA SOURCES’ handy compari¬ 
son charts let you review similar products 
by multiple manufacturers for key cri¬ 
teria, including compatibility and price. 

PLUS...in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor¬ 
mation on product location assistance. 


JUST CALL (800) 227-1617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 



We’ll send your first 2-volume edition 
on a 30-DAY APPROVAL basis 
and enter your year’s 
subscription to 
DATA SOURCES at 
just $150... $60 off 
the regular cover 
price...FOR 4 
quarterly editions. 

PttIR 

T325 

Leading the Industrie in Information 
Management 

P.Q Box 5845, Cherry Hill, N.J. 08034 
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iAPX286 


TABLE ll iAI^X 1861286 Differences 


iAPX 186/iAPX 286 DIFFERENCES 

Both the 186 and 286 have additional instructions compared to the 8086. The 286 also has 

a class of instructions that become available onlv when it is in the Protected Virtual Ad- 

dress Mode. These instructions are summarized below. 

iAPX 186,286 [REAL ADDRESS MODE] ADDITIONAL INSTRUCTIONS 

INSTRUCTION 

DESCRIPTION 

ENTER 

Make stake frame for procedure parameters 

LEAVE 

High-level procedure exit 

PUSHA 

Push all general registers 

POPA 

Pop all general registers 

BOUND 

Check array index against bounds 

IMUl 

Signed multiply 

INS 

Input from port to string 

OUTS 

Output string to port 

iAPX 286 [PROTECTED MODE] ADDITIONAL INSTRUCTIONS 

INSTRUCTION 

DESCRIPTION 

LGDT/LIDT 

Load global/interrupt descriptor table register 

LLDT 

Load local descriptor table register 

SGDT/SIDT 

Store global/interrupt descriptor table register 

SLDT 

Store local descriptor table register 

, SMSW 

Store machine status word 

STR 

Store task register 

LTR 

Load task register 

ARPL 

Adjust RPL held of selector 

LAR 

Load access rights bxte 

VERIWERW 

Verify a string for reading or writing 

LSL 

Load segment limit 

LMSW 

Load-machine status word 

as 

Clear task-.switched flag 


l^OTSOFTPRODUCTSINC 

A subsidiary of the University of Waterloo 

Announces 

Waterloo 

NetWorkStation 

Tools 

for the IBM Personal Computer 

Editor 

• full-screen 

• colour support 

• function keys 

Host Communications 

• VM/370 CMS, RSTS/E, VAXA/MS 

• file transfer micro to/from host 

• access host files from micro programs 

Terminal Emulation 


For further information contact: 

WATSOFT Products Inc. (519) 886-3700 
158 University Ave. W., Telex No.: 06-955458 
Waterloo, Ontario 
N2L 3E9 


benefit of transparent checking is 
that even though the access rights 
would allow access to a given seg¬ 
ment, the operation will not be al¬ 
lowed to occur if the purpose for 
using the segment is incorrect. 

One of the most common (and 
time-consuming) bugs that occurs 
during software development is that 
of jumping into the data area and 
attempting to execute data. This 
type of uncontrolled jump is almost 
impossible to trace when the pro¬ 
gram is off in limbo as a result of 
executing a data pattern that de¬ 
coded to a JMP LIMBO. This type of 
bug cannot exist in a 286, an im¬ 
possibility assured by the hardware, 
transparent to the software and 
without any performance penalty. 

It should also be noted that two 
descriptors—each with a different 
purpose—can point to the same 
segment. Thus, a database could be 
implemented'with two different 
tasks accessing it: one for use (read 
only, e.g., an invoice generating 
program) and the other for cre¬ 
ation/maintenance (read/write, e.g., 
an order entry program). 

The protection model provided 
by the segment/descriptor-based 
architecture will withstand both 
inadvertent and malicious attempts 
to access or modify code or data 
not in the domain of a given task. 
First, complete task integrity is as¬ 
sured by the descriptors. It is im¬ 
possible to access an address that is 
outside the location and limits spec¬ 
ified by the descriptors. 

Second, descriptors can be 
created or modified only by instruc¬ 
tions available at privilege level 0. 
Third, a given segment can be ac¬ 
cessed only for the correct purpose. 

FAMILY COMPATIBIUTY 

As many people start to use and 
program with the iAPX 286 as 
designed for the IBM PC/AT, many 
questions will arise with respect to 
compatibility. Every effort has been 
made on the part of Intel either to 
assure compatibility at the binary 
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Scroll & Recall 

Screen & Keyboard Enhancement Utility 
for the IBM-PC, XT, AT & Compatibles 


Wouldn’t it be nice if you could scroll back through data that has 
gone off the top of your display screen any time you wanted to? 

Wouldn’t it also be nice if you could easily recall your previously 
entered DOS commands and other data lines so that you could 
change and re-enter them without retyping? 

Just think of the time you would save, convenience you would gain 
and errors you would avoid. Well Scroll & Recall allows you to do 
just that! 

Scroll & Recall provides two major functions not available in DOS: 

1. It gives you the ability to scroll back through data that has gone 
off the top of your display screen. You can also save the current 
screen contents at any time and scroll back to it later. 

2. Scroll & Recall will save your DOS command lines and other in¬ 
put lines as you enter them. You can easily recall these lines, 
edit them if necessary and re-enter them with the stroke of just a 
few keys. 

Scroll & Recall is very easy to use and is fully documented. It is a 
resident program that is always there when you need it. 

Scroll & Recall is compatible with monochrome and graphic dis¬ 
plays. It requires an IBM-PC, XT, AT or compatible computer, DOS 
and one disk drive. 


$69 


Check, Money Order, COD or Purchase Orders. 


Make Your Work Easier! 


To order or to receive additional information 
Write or Call: 

Opt-Tech Data Processing 

P.O. Box 2167 • Humble, Texas 77347 
(713) 454-7428 

Dealer Inquiries Welcome 
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level or to document exceptions. 
Most problems with compatibility 
are the result of software or hard¬ 
ware developers relying on undoc¬ 
umented instructions or features, or 
not following published system 
level (BIOS or DOS) interfaces. 

Excerpts from Intel's compati¬ 
bility guide are quoted in the ac¬ 
companying sidebar, which outline 
the exact details of compatibility. In 
addition, strict attention should be 
paid to the software/hardware inter¬ 
face, particularly if one is attempt¬ 
ing the software design of programs 
to run on any version of the IBM 
PC. The instruction sets of both the 
8088 and the 80286 are published 
and well-documented. The differ¬ 
ences between the two instruction 
sets are shown in table 1. 1 would 
emphasize that under no circum¬ 
stances should undefined opcodes 
be used in either processor. Using 
these opcodes means relying on 
untested features that may not be 
present in future versions of the re¬ 


spective processor or that may per¬ 
form a different function in future 
generations of the iAPX family. With 
respect to PC compatibility, IBM has 
thoroughly documented the DOS 
interface. Any program that makes 
calls directly to the BIOS or, worse 
yet, directly to the system resources 
is almost certain to be incompatible 
with either later versions and per¬ 
mutations of the IBM PC family or 
non-IBM implementations of com¬ 
patible machines. I""—I 

REFERENCES 
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Family for Personal Computers.” 
Proceedings of the IEEE (March 
1984): 363-376. 

“Designing LAPX 286 Programs 
Compatible with the iAPX 286 
Microprocessor.” Intel Applica¬ 
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IBM Personal Computer Seminar 
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SPF/PC" 

ACTUALLY, there is no comparison. SPF/PC is 
the best full-screen editor available for the IBM 
Personal Computer. 

It looks and w/orks like IBM’s large system SPF 
editor. 

THE ODD-COUPLE” 

Allows the APPLE and IBM/PC to 
communicate with each other. 

•Connect APPLE to PC, APPLE to APPLE, and PC 
to PC. 

•Transfer any file in either direction. 

•CHAT mode allows direct communications 
through the keyboard. 

•An Equipment Profile allows description of 
your operating environment. 

•Communicate Direct or through a Modem at 
speeds up to 9600 baud (bps). 

•Written entirely in machine language for speed 
and efficiency. 

REQUIREMENTS: 

APPLE — 48K, 1 disk drive. Serial Interface 

IBM — 64K, 1 disk drive. Serial Interface 

•SPF/PC can use up to 786K of memory as workspace. 

•Word processing commands. 

•4-way scrolling. 

•Split screen support. 

•On-line help facility. 

•Can edit up to 240 character records. 

•Monochrome or color supported. 

•Instantaneous screen display. 

•Block Move/Copy/Repeat/Delete/Overlay/Shift/Exclude 
•Automatic line numbering supported. 

•40 user-definable Program Function Keys. 

•Direct Interface to DOS'commands for PCDOS 2.0 users. 

•Browse sub-system. 

•Move/Copy sub-system copies any file format. 

•Utilities include; Rename/Delete/Print/Directory list. 

AND MUCH MORE . . . 

UPLOAD/DOWN LOAD sub-system available to SPF/PC users for 
$50.00. 

Si >1 Q Q SPF/PC requires 128K, PCDOS, 

I T y , y 0 arid 1 disk drive. 

* 79.95 

For orders and dealer information write or call Command Technology Corp., 1900 Mountain Blvd., Oakland, Ca 94611, 

(415) 339-3530. Mastercard/Visa, Check, or P.O. accepted. Add $5.00 for shipping. Canada $10.00. Foreign $15.00. 

IBM is a registered trademark of International Business Machines, Inc. APPLE is a registered trademark of Apple Computer Inc. 
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UpYour 


■ Emerald System’s new 60MByte 
V4" cartridge tape subsystem is the 
perfect answer to faster processing of 
your PC ATs larger, more numerous 
data files. 

Forget about keeping track of 
expensive floppies. Because this 
internal upgraded kit has everything 
you need, including BRU™, Emerald’s 
unique Backup and Restore Utility™. 

BRU works as your personal 
librarian, helping you to retire and 
track files for archival storage and 
enabling you to safely and easily 
transfer files between your Emerald or 
IBM hard disk and floppies and 
Emerald’s Va" tape cartridge. 

MORE RELIABLE 

Our BRU-equipped tape drive pro¬ 
tects your valuable data and helps 
assure timely access. All data written 
to tape is checked, and all write errors 
are corrected automatically. 

Even if your AT floppy or disk drive 
is non-o^erational, you can still load 
files directly from tape. Media inter¬ 
changeability with other machines 
also running BRU assures you easy 
access to your valuable data even if 
your machine is not operating. And 
our cartridges also allow you to dis¬ 
tribute data files that don’t fit on 
floppies. 

MORE CONVENIENT 

Do multiple volume backup from 
your IBM or Emerald hard disk or 
floppies on one data cartridge. And 
with a utility such as ProKey™, your 
backup procedure can be fully auto¬ 
mated. BRU options invoked from the 
DOS command line or from a conven¬ 
ient menu gives you these choices: 

■ Backup an entire physical disk. 

■ Backup a logical volume. 

■ Backup entire DOS directories. 

■ Backup files by name (wild card 
allowed). 

■ Backup files by DOS date and time 
stamp. 


QMgftftLD 

Ta 

■H 


SVST€MS CORPORATION 


KSain?far^^5torage^7or 




COMPREHENSIVE SOLUTION 
-AVAILABLE NOW! 

Emerald Systems Corporation. The 
complete hard disk and tape backup 
solution for builders of desktop com¬ 
puter systems. 

So up your AT, your XT, your PC. or 
your PC compatible system ... with 
Emerald Systems’ mainframe storage 
for micros. Call (619) 270-1994 for 
more information and the name of 
the dealer nearest you. 


■ And you can forget 
about file sizes. Emerald’s BRU 
automatically breaks 
up files that are longer than the tape. 
Restoring files from tape involves 
options essentially the reverse 
of backup. 

MORE ECONOMICAL 

Emerald’s 60 MByte tape cartridge 
gives you 50 times more storage 
capacity, yet costs less than 1/5 that of 
new high-capacity floppies. And for as 
little as $65 per MBYte you can install 
our hard disk kit in your PC/AT 
chassis. Emerald Systems’ 
internal 40, 65,140, 280 MByte 
hard disk AT upgrade kit is also 
30% faster than IBM’s. 
And our hard disk cache 
feature makes retrieval speed of 
selective files 100 times faster. 
This hard disk caching feature 
keeps often-used files 
available in memory at 
microspeed access time. And you 
can partition our disks into 1 to 24 
volumes, with up to 240 MBytes per 
volume. 

You may not need 280 MBytes 
today. But if you need to share disk 
storage in your LAN or expand your 
database without being limited by 
DCS to 32 MBytes, you need Emerald 
Systems’ technology today. 

SUPPORTS ALL 
MAJOR OPERATING SYSTEMS 
&LANS 

Emerald’s subsystems support 
DCS2.0/2.1./3.0,aNX, PC/IX, 
UCSDp System, and XENIX (when 
available). Also, all fully compatible 
LAN’s including 3 CCM, PC-NET, X- 
NET, NCVELL, and IBM’s version of 
SYTEK’s LAN (when available). 


4901 Morena Blvd. 
San Diego, CA 92117 
(619)270-1994 



CIRCLE NO. 145 ON READER SERVICE CARD 















INTRODUCING 
Interface Technologies’ Modula-2 
Software Development System 


The computer press is hailing Modula-2 as “the next 
standard in programming languages.” Modula-2 
combines the strengths of its popular predeces- 
sor-Pascal-with the features that made the C 
language appealing, like independent com¬ 
pilation and direct hardware control. 

But until today, no company offered a 
Modula-2 system that made software develop¬ 
ment fast, easy and efficient. 


The fast, powerful tool 
for programmers 


And if you leave an undefined variable or data type, 
the editor detects the mistake and gives you the option 
of on-line “help” to correct it. No other programming 
text editor offers you this much innovation. 


How to turn “wait time” 
into “work time” 





Most of a program¬ 
mer’s time is spent 
waiting, and the biggest 
culprit is usually the 
compiler. Our compiler 


Now that breakthrough is here: Interface Technol¬ 
ogies’ Modula-2 Software Development System for 


The Interface Technologies Modula-2 
Software Development System saves 
time by compiling while you edit. 



the IBM® PC, XT, and compatible 
computers gives programmers the same 
quantum leap in productivity that spread¬ 
sheets and word processors gave to end- 
users. It can reduce monotonous wait 
time, dramatically increase speed, help 
eliminate thoughtless mistakes, and free you to become 
more creative in all your programming efforts. 


MUTOMY 


How to speed input and 
eliminate 30% of errors 


Thirty percent of programming mistakes are syntax 
errors and simple typos in the program structure. Our 
“syntax-directed” Modula-2 editor does away with 
these time-consuming headaches forever. 

It also speeds input 



by reducing manual typ¬ 
ing as much as 90%, let¬ 
ting you enter statements 
Iwith a single keystroke. 
For example, if you type 
a capital “I” at the be¬ 
ginning of a line, the editor 
completes the logical “IF 
THEN” statement auto¬ 
matically, so you can concen- 
Enter complete statements trate on what you want tO 
with one keystroke. program, rather than your typing. 

The editor locks out errors, finishing each statement 
and procedure in perfect accord with the standard¬ 
ized rules of Modula-2. It also indents and formats 
your text automatically, making programs easy to read 
and maintain, an important feature on big projects. 


turns this wait time 
into work time, with a 
technical innovation 
we call “background” 
compilation. 

With background 


OFA 


compilation, every moment you spend writing or edit¬ 
ing a Modula-2 program, it’s automatically being 
compiled into object code, line by line as you work! 

When you’re finished editing, all that’s left for the 
compiler to do is a quick mopping up that generates 
optimized native code in a single pass. 

How quick is “quick”? 

Thanks to background compilation and the fact that 
the compiler itself is so fast. Interface Technologies’ 
compiler can turn 100 lines of typical Modula-2 pro¬ 
gram text into optimized machine code in less than 
five seconds. 


And the Interface Technologies Modula-2 Software 
Development System compiler produces compact 
code that has execution speed superior to that pro¬ 
duced by any other Modula-2 compiler presently 
available to individuals and firms involved in soft¬ 
ware development. 


How to do two things at once 

Along with the syntax-directed editor and back¬ 
ground compilation. Interface Technologies’ Software 























Development System gives your screen multiple 
windows so you can refer to one file while 
you edit another—simultaneously. 

Concurrent editing of 
multiple files is particularly 
useful when you’re doing 
programming work intended 
for separate compilation, and 
Interface Technologies has 
the only Modula-2 develop¬ 
ment system on the market 

that provides you this help¬ 
ful benefit. , multiple files 

faster, easier in windows. 


How preprogrammed modules 
speed development 

One of the advantages of Modula-2 is that it lets you 
build large, reliable programs quickly, by linking 
smaller “building-block” modules. 

The development system’s toolkit of precompiled 
program modules includes the standard Modula-2 
library, and adds exclusive link-and-run modules for 
color graphics support, sound, and direct calls to the 




operating sys¬ 
tem. Plus you get 
low-cost updates 
from Inter¬ 
face Technol¬ 
ogies’ growing 
library of pro¬ 
gram modules. 

Turn big programs into smaller projects 
with ready-made modules. 


Increase productivity for $249 

Interface Technologies’ Software Development 
System is fast, powerful and unlimited. It works so well 
that it’s the same tool Interface Technologies is using to 
write business and consumer applications in Modula-2. 

For $249, you get the syntax-directed editor and 
compiler, linker, module library and tutorial that will 
have even modestly experienced programmers writing 
in Modula-2 in days. And you have full rights to your 
work; there’s no license fee for programs you develop 
with our system. 


You can use it on any IBM® PC, XT, AT 
or compatible with two DSDD floppy drives and 
320KRAM. 



You get a thoroughly indexed, comprehensive user’s 
manual and free telephone support from Interface 
Technologies. 

But the most important thing you get is the future, 
and the programm ing language of the future is 

Modula-2. 

For more information, or to order the Modula-2 
Software Development System, call 1 -800-922^9049 
today. In Texas, call 
(713) 523-8422. 

To order 
by mail, or 
to request 
further infor¬ 
mation, fill 
out and mail 
the coupon 
below. 


IBM is a registered trademark of 
International Business Machines Corporation. 



NAME-PHONE_ 

COMPANY or SCHOOL_ 

MAILING ADDRESS_ 

CITY_STATE_ZIP 


n 


PLEIASE SEND ME_copies @ $249 each. 

MAIL REQUESTS TO: 

INTERFACE TECHNOLOGIES CORPORATION 
3336 Richmond, Houston, Texas 77098 
ITC will accept personal checks, money orders or the following credit cards: 
Visa/American Elxpress/MasterCard 

Credit Card #_Exp. Date_ 

Interbank number {MasterCard}: __ 

Your Signature____ 

Texas residents, add 6.125% Sales Tax. 



mULA-l SOFTWARE 
!_DEVEU)PMBjTS^ra 
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JAMES CREANE 


T he IBM PC/AT has consider¬ 
able latitude and capacity for 
future hardware expansion, 
but information about the machine, 
its operating system and its archi¬ 
tecture is, as is always true at the 
beginning of the life cycle of any 
computer or computer chip, scarce. 

The only current source of in¬ 
formation about hardware expan¬ 
sion is from the Intel Corporation, 
manufacturer of the PC/AT s iAPX 
286 processor. Authoritative books 
usually arrive long after the initial 
critical demand has passed. 

I mention this for two reasons. 
Intel’s literature is not applications- 
oriented. Source code examples are 
oriented toward Intel hardware, sys¬ 
tems software, and iRMX, and trans¬ 
lations are left to the reader. Sec¬ 
ond, the 80286 introduces concepts 

James Creane is a software consultant who 
lives and works in New York City. 


An Intel 

Bibliography 
for iAPX 286 

An annotated guide to Intel literature on 
the 80186, 80286, and the 8089 


that may be central to programmers 
for minicomputer and mainframe 
operating systems, but unfamiliar to 
microcomputer programmers. 

This bibliography begins with 
the 80186 because the additions to 
its instruction set (also found on 
the 80286) are likely to be available 
in systems software before 80286 
systems software appears. Also, I am 
including the 8089 despite its lack 
of market adoption. As demands 
from attached peripherals increase, 
the need for a chip like the 8089 
will increase as well to conserve 
clock cycles on the CPU. Dedicated 
I/O processors are common on 
mini and mainframe computers. 
Expanded microcomputers will 
soon need them as well. The 8089 
works with the 80186; an 80289 has 
not yet been announced. Finally, In¬ 
tel has many other new or undis¬ 
covered products, such as the 8274 


multiprotocol communication chip 
not covered here. 

Much of this documentation is 
free only in the sense that you do 
not have to pay money for it. The 
intended audience for Intel’s docu¬ 
mentation is engineers, systems 
programmers familiar with Intel’s 
iRMX operating system, and pro¬ 
grammers using Intel’s expensive 
Intellec development systems. The 
major advantage of this bibliogra¬ 
phy is that Intel has agreed to ship 
this literature to outsiders. A maxi¬ 
mum of five free items per order is 
allowed. I suggest you make the Lit¬ 
erature Guide one of the five be¬ 
cause it lists Intel’s worldwide sales 
and technical support offices, some 
of which stock the literature. 

Solutions, Intel’s magazine that 
lists literature updates, presents a 
different problem. It is the ongoing 
source for new product informa- 
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tion, but circulation is generally re¬ 
stricted to large scale users of In¬ 
tel’s products. A postcard is in¬ 
cluded in ever)^ issue which lists 
the criteria for a free subscription. 


If your company meets the criteria, 
Intel will put you on its mailing list. 

Intel accepts checks, money or¬ 
ders (which should be made paya¬ 
ble to Intel Literature), Visa, and 


Mastercard. Order numbers are cru¬ 
cial. Some of the books may also be 
purchased from the Reston Publish¬ 
ing Company, 11480 Sunset Hills 
Road, Reston, VA 22090. [mi^l 


All entries in the following bibliography are 
published by the Intel Corporation, Litera¬ 
ture Department, 3065 Bowers Avenue, 
Santa Clara, CA 95051, 408/496-8671. 


THE 80186 

“16-Bit Microprocessor Crams Peripheral Support on 
a Chip.” Order Number: 210601. 

“iAPX186: The First 16-Bit CPU Board on a Chip.” 
Order Number: 210488-001. I suggest this bro¬ 
chure and the one above as an introduction for 
general users. 

“iAPX 86/50, 186/50 CP/M-86 Operating System Pro¬ 
cessors.” Order Number: 210705-001. 

“How To Select a VLSI Operating System.” Order 
Number: 210341-001. The 80150-2 is part of an 
ongoing effort to put operating system kernels 
into silicon. The VLSI pamphlet compares various 
microcomputer operating systems including iRMX- 
86 . 

“iAPX 186,286 Benchmark Report.” Order Number: 
210826. 

“iAPX 186 High Integration 16-Bit Microprocessor.” 
Order Number: 210451-003. 

“iAPX 188 High Integration 8-Bit Microprocessor.” 
Order Number: 210706-002. This pamphlet and 
the one above (about 50 pages) contain the in¬ 
struction set and an overview of the hardware. 

“ASM86 Macro Assembler Pocket Reference.” $3.50. 
Order Number: 121674-002. A handy, spiral-bound 
edition of the instruction set for the 8086/87, and 
80186. Useful for assembly language programmers. 

“8086/8088/8087/80186/80188 Programmer’s Pocket 
Reference Guide.” Order Number: 231017-001. 

Has 10 pages on the 8087 not available in the pre¬ 
vious item, but a little less detailed about the 
80186. Stapled rather than spiral bound. Other¬ 
wise, it is the same as the above item. 

iAPX 86188, 1861188 User's Manual-Programmer's 
Reference, $16.95. Order Number: 210911. (Avail¬ 
able from Reston Publishing Co.) An essential doc¬ 
ument for the 8086, 8087, 8089, 80186/88, and 
80150 for programmers and hardware designers. 


THE 80286 

“iAPX286: Advanced Solutions for Your New Prod¬ 
ucts.” No order number. A sales brochure listing 
essential features. 

“Integrating Memor}^ Management Into the CPU.” 
Order Number: 210308-001. A more technical 
overview than the previous entry. 

“Integrating Memory Management Into the CPU.” 
Order Number: 210840-001. An introduction to 
memory management and multitasking. 

“Memory Protection Moves Onto 16-Bit Microproces¬ 
sor Chip.” Order Number: 210399-001. An intro¬ 
duction to memory management and multitasking. 

“iAPX 286/10 High Performance Microprocessor 
With Memory Management and Protection.” Order 
Number: 210253-004. 

“80287 80-Bit HMOS Numeric Processor Extension.” 
Order Number: 210920-002. 

80287 Support Library^ Reference Manual, Rev. 1, 

$23. Order Number: 122129. Very useful for early 
development work on the 80287, but the informa¬ 
tion is given for Intel’s systems software and hard¬ 
ware. Much of the information in this reference is 
about the software emulation package Intel pro¬ 
vides for the 80287. 

“82284 Clock Generator and Ready Interface for 
iAPX 286 Processors.” Order Number: 210453-001. 
This contains the instruction set for the 286 only. 

“82288 Bus Controller for iAPX 286 Processors.” 
Order Number: 210471-001. 

“ASM286 Assembly Language Pocket Reference.” 
Order Number: 121926-001. 

ASM-286 Assembler Language Refet^ence Manual, 

Rev. 7, $42. Order Number: 121924. Useful infor¬ 
mation for software developers who own an Intel- 
lec development system, or who want sample as¬ 
sembly language code. 

iJKPX 286 Hardware Reference Manual, $15. Order 
Number: 210760-001. Written for system designers, 
hardware engineers, and OEMs, this book has oth¬ 
er important users. For software designers, it pro¬ 
vides important insights into the overall architec¬ 
ture of the chips. Important information is pro¬ 
vided about 286 specific aspects such as local, sys¬ 
tem, and dual-port memory. Additionally, memory 
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is covered in terms of I/O subsystems, the bus in¬ 
terface, interrupt handling, and other aspects of 
system integration. Other chips needed for system 
integration, such as the 80284, 80288, 8282, and 
the 8287 are, of course, introduced and explained. 
This book and the next two form a trilogy. Some 
duplication of material occurs, but it is presented 
from different viewpoints. So, if you are a pro¬ 
grammer, you may obtain only a vague sense of 
what is going on if it is presented from the hard¬ 
ware point of view. But your initial understanding 
will have prepared you well enough for when you 
get to the other books in the trilogy. I suggest you 
get all three if you can afford to; I have indicated 
other choices if you can not. Intel uses the Multi¬ 
bus for its machines since it has the speed and 
bandwidth for complex operations. Your knowl¬ 
edge about the PC’s and the AT’s limited buses are 
not directly transferable to Intel’s hardware. 
iAPX 286 Programmer's Reference Manual includ¬ 
ing the iAPX Numeric Supplement [80287], $14.95 
paper, $19.95 cloth. Order Number: 210498-002. 
Available from Reston Publishing Co. If you are 
going to get only one volume in the 286 trilogy. 


this is the one to buy. The intricacies of the 286 
and 287 are described from a programmer’s view¬ 
point. Detailed information, with programming ex¬ 
amples, is provided about topics such as memory 
management in terms of iRMX and Multibus. 
Known incompatibilities between the 8186/87 and 
286/287 are listed. The full instruction set for both 
chips is provided, with information about their 
use in both the real address and protected modes. 

iAPX 286 Operating System Writer's Guide, $15. Or¬ 
der Number: 121960-001. Again, detailed and inva¬ 
luable information about multitasking, memory 
protection, virtual memory, real memory manage¬ 
ment, data sharing and message passing is pro¬ 
vided. Programmers and systems analysts will find 
it invaluable as a source of information on issues 
such as running applications under a multiuser 
operating system. Sample source code is provided 
to illustrate programming tasks. This is a clear sec¬ 
ond choice to supplement the iAPX 286 Program¬ 
mer's Reference Manual since it provides insights 
into the implementation of a multi-user operating 
system for programmers. 

An Introduction to the Intel 286 Concepts and Ar- 


7 REASONS’Wto Every Corpor/ 


1. You compile sales 
data...track inventory...make 
client mailings...keep personnel 
records...or need timely access 
to facts and figures for any of a 
hundred other business tasks. 
(relational capabilities) 

2. "feu want the power 


of personal computing, but 
don’t have the time or desire to 
become technical, (everything in 

PLAIN ENGLISH) 

3. You need from your 
software what everyone wants 
from you—instant answers. 

(datazoom™) 


4. You have to produce 
all kinds of reports on a regular 
basis to keep everybody happy 
(multi-file reporting) 

5. You get interrupted 
so much even the interruptions 
get interrupted, so the last thing 
you need is software that makes 
you wonder where you are. 

(completely 

menu-driven) 
























chitecture, (tentative publication date, December 
1984), $16.95 paper, $24.95 cloth. Available from 
Reston Publishing Co. Intel is producing the book 
and Reston is distributing it. To paraphrase from 
Reston’s advance description of the book, this 
book is an explanation of the fundamental con¬ 
cepts governing the architecture of the 286. The 
architecture is then described in terms of its im¬ 
plementation in operating systems and applica¬ 
tions programs. Multiple illustrations, examples, 
and an extensive glossary are used to provide an 
easy introduction to sophisticated concepts. If the 
description is accurate, users and programmers 
will have an accessible primer for complex topics. 

iAPX 286 Architecture Extension Kernel (K286) 

User’s Guide, $29. Order Number: 121961. I have 
not yet seen the book on the kernel for Intel’s 286 
operating system, but the kernel of a multiuser 
operating system, even Intel’s, could offer invalua¬ 
ble insights for applications programmers. The 
kernel is always resident to perform essential op¬ 
erations and services. 

“8207 Advanced Dynamic RAM Controller.” Order 
Number: 210463-003. 


“Interfacing the 8207 Advanced Dynamic RAM Con¬ 
troller to the iAPX 286.” Order Number: 230862- 
001 . 

“8206-216 Bit Error Detection and Correction Unit.” 
Order Number: 205220-004. Intel plans to use 
these two chips with the 286 for managing large 
memory arrays at speeds of up to l6MHz. But IBM 
and other OEMs are eclectic when it comes to 
building new machines. The 8207 works with 16, 
64, and 256KB RAM chips. 

OTHER INTEL MATTERS 

Intel has, with DEC and Xerox, been one of the 
prime movers and developers of EtherNet. So, it is 
not surprising that Intel would develop the 82586 
and 82501 chips set to lower the cost of implement¬ 
ing EtherNet. The first pamphlet has the hardware 
data sheets for the set, along with other information. 
The other two are reprints of technical articles on 
EtherNet’s architecture. The 82285 is for use with 
the 82586 and the 82730 coprocessors (see below). 
“The Complete VLSI LAN Solution.” Order Number: 
210783-001. 

“Local Network Architecture Proposed For Work Sta- 


:e Ce^eatuke Needs Power-base: 


6. You have word-pro¬ 
cessing packages, spreadsheets, 
and mainframe data files, with 
no way to make them relate to 
each other, (powerlinks™) 

7 You think you 
deserve some time to yourself. 

(then READ ON.) 


Visit your local 

computer dealer today and ask 
for Power-base™—the #l-rated 
business management program 
that helps you get the job 
done simpler. 

PowerBase 
Systems, Inc., 


12 West 37th Street, New York, 
NY, 10018 1-800-237-4778 






We Made It Powerful. 
But We Kept It Simple. 


Requires 256K for use on the IBM PC, PC/XT and compatibles. 
" Requires 320K for use on the IBM PC/AT 

Power-base, DataZCXDM, and POwerLinks are registered trademarks of Powerbase Systems, Inc. 

IBM PC, IBM/XT, and IBM PC/AT are registered trademarks of the IBM Corporation. 
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fileMi^TER 


UTILITY 


Filenaae: suple.txt Se9ient:6800B 

Offset ei234567B9ABCDEr 01231S6789ABCDEr 


i 20 61 20 73 
i 20 ii 69 73 
L 28 20 45 61 
) 20 73 68 6r 
i 49 4D 41 4C 
> 74 20 61 6E 
) 6E 20 74 68 
I 68 65 28 4F 
) 20 78 72 6r 
) 65 6D 65 6e 
) 73 65 67 6D 
I 67 65 28 64 
) 70 65 28 6r 
3 20 6r 72 20 
3 28 20 20 20 
^ 07 08 09 8A 


61 6D 70 6C 65 
70 6C 61 79 20 

63 68 20 20 20 
77 6E 20 69 6E 
20 6r 6E 20 20 

64 20 69 6E 28 
69 73 20 28 20 
66 66 73 65 74 
76 69 64 65 20 
74 20 69 6E 2D 

65 6E 74 2E 20 
61 74 61 2C 20 
76 65 72 20 20 
41 53 43 49 49 
20 20 20 20 20 
0B 0C 0D BE 0r 


This is i sample 
of the Display 
Screen. Each 
byte is shown in 
HEXADECiriAL on 
the left and in 
ASCII in this 
area. The Offset 
values provide 
displacement in¬ 
to the segment. 
To change data, 
just type over 
the HD( or ASCI I 
data. 


Ualues’. Hex:54 Bin^B 


■mz Ascii 3 cnpi 4 Edit 5 i?ry - CT7!t 7 f7yni ittwi 


FINALLY!! 


FILE MODE 
DISPLAY 
PRINT 
MODIFY 


A Disk Utility for the IBM-PC 
that's fast and easy to use. 


SECTOR MODE 
BROWSE 
SEARCH 
DOS 1.1 to 3.0 


ONLY $39.95 + $2.00 SHIPPING, CA + 6.5% TAX 

J. L. SCHULLER & ASSOCIATES (818) 366-6934 
14800 Rinaldi St., Suite 6, Mission Hills, CA 91345 
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Simulator/Debuggcr for IBM-PC 
for 8048 - 8051 - 7000 nCs 




Execute and debug code for popular single chip micro¬ 
computers on your IBM PC. Dynamic display with windows 
for source code, control flow, registers, flags, memory, 
commands, and more! Set breakpoints, traps, etc. Cross- 
assembler & EPROM programmers, too. 

Demo disk 
and manual 
for simulator 
only $39.50 


8048 8051 7000 Z8 


X-Assembler 
EPROM Prog 
Simulator 

v/ 

v/ 

v/ 

v/ 

$195 

v/ 

v/ 

v/ 

v/ 

$245 

v/ 

v/ 

v/ 


$395 



Cybernetic Micro Systems 


Box 3000 • San Gregono. California 94074 USA. 
(41.S) 726-3000 • Telex 171-13.S Attn: Cybernetics 
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tions." Order Number: 210262-001. 

“System-Level Functions Enhance Controller IC.” Or¬ 
der Number: 210788-001. 

“82285 Clock Generator and Ready Interface For I/O 
Coprocessors.” Order Number: 230813-001. 

“82062 Winchester Disk Controller.” Order Number: 
210446-001. Winchester disks are to LANs what 
butter is to bread. This controller is compatible 
with the Seagate ST506 and Shugart SA 1000 inter¬ 
faces. Intel's new text, graphics, and video control¬ 
lers are compatible, of course, with the 186 and 
286. 

“82720 Graphics Display Controller.” Order Num¬ 
ber: 210655-002. 

“82730 Text Coprocessor.” Order Number: 210921- 
001 . 

“82731 Video Interface Controller.” Order Number: 
210925-001. 

Finally, in the 1985 editions, Intel has broken the 
older two volume set of the “Peripherals Data Cata¬ 
log” and the “Components Data Catalog” into multi¬ 
ple volumes. The 1984 editions are single topic 
handbooks. The following handbooks have all the 
germane application notes, article reprints, data 
sheets, and design information. 

The Memory Components Handbook, $18. Order 
Number:'210830. 

The Microsystem Components Handbook (2 vol¬ 
umes), $25. Order Number: 230843-001. This one 
has all the hardware information on the 8086/88, 
186/88, and the 286/87, and many other chips as 
well. More than 2,200 pages long, you may prefer 
to spend $20 to get all the hardware data sheets, 
article reprints, and application notes in this 
bibliography, which has been bound for conve- 
niency. Also, there are many items, such as article 
reprints about the text and graphics chips, that 
you could only find through extensive research in 
a good library. These two volumes provide ency¬ 
clopedic reference work for more than 70 chips. 
There is a minimal overlap between this set and 
the 186 and 286 Reference Manuals. 

The Telecommunications Handbook, $10. Order 
Number: 230730-001. 

OTHER THAN INTEL 

Osborne, Adam. 8089 I/O Processor Handbook. Os¬ 
borne Books. Programmers will find this book a 
useful supplement to the Intel manual listed 
above. The 8089 badly needs advocates. Any vo¬ 
lunteers for missionary work? I 
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For your IBM/PC 


mbpCCffiOL: 

4 times festei; 
and now with 

SOKT&CHAIN 





GIBSON MIX Benchmark Results 

Calculated S-Profile 

(Representative COBOL statement mix) 

Execution time ratio 


mbp Level II* 
COBOL COBOL 


R-M** 

COBOL 


Microsoft 

COBOL 


mbp COBOL can be summed up 
in one word: fast. 

Because it generates native 
machine language object code, the 
mbp COBOL Compiler executes 
IBM/PC* programs at least 4 times 

faster (see chart). Fast also describes our new SORX which can sort four- 
thousand 128-byte records in less than 30 seconds. A callable subroutine or 

stand-alone, 9 SORT 


128K system with hard disk required. MBM/PC is an IBM TM; *’Level II 
is a Micro Focus TM; ‘’’A Ryan McFarlandTM; A Microsoft TM. 


control fields can be 
specified. And our new 
CHAIN is both fast and 
secure, conveniently 
transferring control from 
one program to another, passing 255 parameters. Plus, new 
extensions to ACCEPl’ & DISPLAY verbs give better, faster 
interactive programming. 

The 


mbp COBOL: 
4 times faster. 


complete 
COBOL. 

An Interactive Symbolic Debug Package 
included standard; Multi-Keyed ISAM Structure; 
listing options allow source & object code, map 
& cross-reference checking; GSA Certification 
to ANSI ’74 Level II; mbp has it all. 

It’s no surprise companies like Bechtel, 
Chase, Citicorp, Connecticut Mutual, and 
Sikorsky choose mbp COBOL; make it your 
choice, too. mbp is available at Vanpak Soft¬ 
ware Centers, or direct; just send the coupon, 
or call for complete information-today 
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mbp Software & Systems 
Technology, Inc. 


7700 EdgcwatcT Drive, Suite 360, Oakland, CA 94621 
Phone 415/632-1555 

Please send complete mbp COBOL information to: 


CmvSTATE/ZIP _ 
































AIXTANDIBM 
MAKE GREAT COMPUTERS 


CIA IMPROVES THEM 


WE TAKE OVER WHERE THEY LEAVE OFF 

With a full line of internal and external hard disk drives in a wide range of storage 
capacities to suit your needs. As well as a newly introduced 3.3 megabyte floppy 
disk subsystem. All designed to provide fast, reliable storage for the AT&T PC, 

IBM PC and compatibles. Convert your IBM PC or compatible into an XT with our 
subsystems—all at the lowest prices anywhere. 

10 MB Hard Disk Subsystem 
Internal $ 885.00 

External $1,265.00 

10 MB Hard Disk Subsystem with 3.3 MB Floppy Disk Drive 
External $1,995.00 

20 and 40 MB Hard Disk Subsystems, internal or external mounts, 
with or without 3.3 MB Floppy Disk Drive also available. 


WE GIVE REAL MEANING TO THE WORDS 
“VALUE ADDED” 

We don’t stop at providing solutions to your mass storage 
problems, CIA can solve all your business computing needs. 
As an approved AT&T Value Added Reseller with years of 
experience in turnkey systems, CIA brings you the full line of AT&T 
computers-from the PC 6300 running all the popular IBM compatible 
software under MS-DOS,* to the 3B family of UNIX* based multi-user 
Computer Systems with customized software to meet your needs. We also have 
the PC 6300 in a multi-user; multi-tasking system running XENIX* and MS-DOS. 

Before you spend more, call ^ Computer integration Associates 



the source for all your business = = == 450 e. Kennedy Bivd. 
computing solutions. sa = Lakewood, NJ 08701 


(201) 370-3900 
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“In the art 
ofprogramming 
the difference between 
greatness and mediocrity 
is often the quality of 
the artist’s tools. ” 


To Order or Request Literature Call 

1 - 800 - 547-4000 

Ask For Dept. 310 
VISA & MasterCard Accepted 
Or Send Checks, P.O.’s To: 
Polytron Corporation ds-310-fi 
P.O. Box 787, Hillsboro, OR 97123 

Add $1.25 Shipping Charge For Each 
Product Ordered. 
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POLYOVERLAY 

Make Maximum Use of Memory with Overlay Code. Creates optimal memory 
overlay structures, in terms of utilizing a minimum of total physical memory, while 
it builds a batch file to automatically drive an overlay linker, for creating efficiently 
overlayed executable code. Creates optimum overlay structures for any modular 
language including C, FORTRAN, Pascal, Ada and even BASIC. Essential for 
porting mainframe code too large to fit into personal computer’s memory all at one 
time. Requires MS-DOS 2.0, and Microsoft’s Linker Version 2.4 Shipped with 
Users Manual . . m 

POLYTRON C LIBRARY 1 

A Library of High-Performance Functions for Lattice C Compiler Users. Over 50 significant routines 
more useful than common library functions. The library includes UNIX-like utility functions, file management 
functions, more efficient and flexible I/O routines, and executive functions. This is a powerful, professional- 
quality C library that is easy to use and designed to increase your productivity. Assembly and C source code 
included. Requires Lattice C Compiler Includes Users Manual. .^9 

POLYLIBRARIAN 

The Object Module Library Manager for MS-DOS™. PolyLibrarian lets you create a single library from 
related Objects Modules. The IBM PC Linker will then select only the modules necessary to produce an 
executable file. PolyLibrarian can; Create, organize, reconstruct, dissect, and compress libraries of object code 
modules. Add, delete and replace an object module. Extract a module from a library to create an OBJ file. 
Change public and external names. Modules are time-stamped within the library. Supports full path names. 
Supports Microsoft’s original and latest Linker (Version 2.4). Includes installation program to customize options 
to your specific needs. Features three Modes of Operation (Interactive, Command File, Command Line) that 
can be freely intermixed. Surpasses performance of other primitive librarians. Features a highly functional usei 
interface that uses simple meaningful key words. Requires 128K RAM, MS-DOS (PC-DOS) 1.1 or 2.0 
Compatible with any compiler or assembler that uses the MS-DOS (PC-DOS) Linker. Shipped with 
comprehensive Users Manual including step-by-step tutorial for. 

POLYLIBRARIAN II 

Extends PolyLibrarian’s power to Intel™ and Digital Research™ Format Libraries. PolyLibrarian II is ar 
enhanced version of PolyLibrarian. In addition to all the features and functions listed above for PolyLibrarian, 
this version adds a new dimension of productivity for programmers using Intel and Digital Research Language 
Products. Compatible with any Intel Format Library and any Microsoft Format Library. Compatible with 

Intel’s Link 86 under MS-DOS. Compatible with Digital Research Linker under MS-DOS *149 

POLYMAKE 

The Intelligent Program Builder & Maintenance Tool for MS-DOS. Poly Make frees you from the need tc 
remember which files depend on others and which files have been modified. PolyMake will: Remember tht 
exact sequence of operations necessary to make a new version of a program. This will significantly reduce 
developement time, prevent bugs & manage large software projects. Automatically invoke your compiler 
assembler, linker, librarian, or do whatever is necessary to bring all dependent files up to date. Compare the date 
and time of all relevant files and use internal rules to rebuild a program or complete software system. Rules car 
be modified and expanded. Extensive debug capabilities help construct efficient make files. Includes feature: 
superior to UNIX Make. Fully automatic operation under MS-DOS 2.0. Full path name capabilities undei 
MS-DOS 2.0. Requires 128K. Shipped with a comprehensive Users Manual .... m 

POLYFORTRAN TOOLS 1 

Four Powerful Utilities in One Package. For developing or enhancing software or porting mainframe 
software to personal computers these easy-to-use tools will become indepensible for the professional 
FORTRAN programmer. Includes: 1. FORTRAN-XREF for developing comprehensive cross-reference 
maps of FORTRAN source code. Mainframe users expect this kind of utility. Now personal computer users 
have X-REF power. 2. FORTRAN-EXTRACT extracts the MAIN routine as well as all SUBROUTINES 
FUNCTIONS and BLOCKDATAS from FORTRAN source code. It is unsurpassed for breaking-up large 
codes into manageable modules that can be individually modified, compiled, added to libraries and finally linkec 
into a single executable code. 3.FORTRAN-CLEANUP performs three critical functions to improve 
FORTRAN source code readability: A. Renumbers FORTRAN source code statements within each routine tc 
begin at a user specified starting number; B. Adds spaces around delimiters and key words; C. Perform: 
indentation for DO loops, IF...Then and similar structures. If you are becoming weary of cleaning up “sloppy’ 
code then you need FORTRAN-CLEANUP. 4. FORTRAN-SCREEN lets you show off your software. Thi: 
is a complete set of FORTRAN callable screen attribute and cursor position control functions for creating usei 
friendly, interactive menus and displays. Requires MS-DOS 2.0, 256K, One Disk Drive, Compatible w/harc 

disk. Shipped with Users Manual. .*179 


Praise From Professionals 

“PolyLibrarian is a powerful tool for serious 
hobbyists and professional programmers. It 
is a thing of beauty; a work of art. The docu¬ 
mentation is excellent, the large selection 
of commands are intuitive to learn and easy 
to use, and the program itself provides a 
service of Inestimable value. It is refreshing 
to see a tool of this caliber available for seri¬ 
ous programmers. The design of this pro¬ 
gram shows foresight and Ingenuity. It sets 
the human engineering standard for pro¬ 
gramming utilities. If all of a programmer’s 
tools were so simple to work with, better 
programs could be developed in less time 
and with fewer headaches. Bravo, Polytron! 
I look forward to your next product.” 

Dan Rollins, 

Programmer and Author writing in PC Age 

“PolyLibrarian is an extensive, friendly utility 
... an excellent tool for serious program¬ 
mers. It combines professional quality with 
a flexible user Interface.” 

Greg Estes 
Editor, Programmers Journal 

“I am thoroughly pleased [PolyLibrarian] Is 
definitely one of the best products of its 
type that I have ever used on any system.” 

An Unsolicited Comment from 
Steve Kauffman 
Consulting Engineer 

















Digital Disk Diagnostic v3.0 <> 1983 J&M Systems, Ltd. 

DIGITAL RADIAL ALIGNMENT 


Digital Disk Diagnostic v3.0 


1983 J&M Systems, Ltd. 


Quick Test 

Analog Alignment Aid 
Speed Display 
Radial Alignment Display 
Azimuth Rotation Display 
Hysteresis Display 
End Program 


PREV 

CURR 


Enter Selection -> 


Drivel Headi T^ck30(l) 

D-drIve H-head S-start/stop drive @-retum to main nwnu 
Enter selection -> l-inner M-middle 0-outer 


Digital Disk Diagnostic v3.0 


c 1983 J&M Systems, Ltd. 


Digital Disk Diagnostic v3.0 


1983 J&M Systems, Ltd. 


QUICK TEST 

y Speed test. 

y Index hole timing test . 

y Radial alignment test. 

y Azimuth rotation test. 

y Hysteresis test. 


D-Select drive S-Start/stop drive @-Retum to main menu 
Enter selection -> 


Select any one of seven tests to perform 
preventive maintenance or to Isolate problems. 
Simple, single-letter commands make DDA easy 
to use! Use DDA to align the head, or adjust 
the speed. 


Use the DDA Radial Alignment Test to check the 
head alignment of your drives. No need for an 
oscilloscope or othOr expensive test equipment! 


Check the motor speed of your drives. Or, you 
can even use the Speed Test to adjust the drive 
speed. No need for any test equipment! 


Use the Quick Test to quickly and automatically 
test five of the most important performance 
parameters of your drive. Monitor your drives 
for long term drift, isolate problems quickly and 
automatically! 


PROTECT YOUR DATA 


Price # 


IBM 

1-160K Drives 
2 - 320K Drives (Also test 

160K drives) 


Now you can make sure your data is being 
recorded properly by the use of the revolutionary 
Disk Drive Analysis Program. 

The Disk Drive Analysis Program from J&M 
Systems, tests your disk's performance and 
calibration without any additional equipment! It 
measures your disk's perforrnance and displays it 
on your screen. 

This is the most comprehensive disk diagnostic 
program available for your IBM microcomputer. 


DDA also available for other models 


J & M SYSTEMS IS THE DRIVING FORCE! 


You can even adjust drive alignment while watching 


the display! 

Spot problems before they endanger your data! 

If you own a disk drive, you need the Disk Drive 
Analysis Program! / 


J&M SYSTEMS, LTD. 
ALBUQUERQUE, N.M. 87108 


505/265-1501 
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the AT 
with FileSafe 


Mountain Computer’s tape back-up fills 
the one glaring hole in IBM’s new 
technical tour de force 


COREY SANDLER 


M ountain Computer’s AT-File- 
Safe Tape is the first answer 
to IBM’s good news/bad 
news PC/AT. The good news is that 
inside every Enhanced PC/AT, IBM 
has neatly packed 20MB of quick, 
ready-to-use, DOS-accessible perma¬ 
nent disk storage. That is 21,309,440 
characters of information—roughly 
4 million words, or 2 million 
names—or 20,000 1KB personnel 
files. What a solution to the prob¬ 
lem of scattered floppy disks and 
the needs of a network file server! 

Now, the bad news. Just imag¬ 
ine if one day your fixed disk sim¬ 
ply would not compute. Nothing, 
not even IBM, is permanent, and 
the PC/AT has raised the stakes for 
computer users. Crashing a 20MB 
fixed disk could ruin your whole 
day—or your whole year. 

And finally, some good news 
again. In the opinion of many users. 


the one glaring hole in IBM’s tech¬ 
nical tour de force, new computer 
is the lack of a built-in, high-speed 
back-up device to guard against me¬ 
chanical failure. So, we were 
pleased to find that the first third- 
party peripheral device announced 
and delivered for the PC/AT was a 
streaming tape back-up system. 

AT-FileSafe Tape (FileSafe for 
short) from Mountain Computer, 
seems to fit the bill quite nicely. 

It works simply, reliably, and quick¬ 
ly, according to the company; its re¬ 
cording and playback speed is 
about one-third faster than the data 
I/O speed of the fixed disk sold by 
IBM with its new computer. We hit 
the return key and watched as File- 
Safe dumped 20MB of data from a 
PC/AT in just over 6 minutes. The 


Corey Sandler is an editor and writer of 
computer books who lives in New York. 
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unit can also make selective back¬ 
ups of work performed on a partic¬ 
ular day, or of files modified since 
the last back-up. And, back-ups can 
be made from the AT’s 1.2 MB, 
high-capacity floppy disks or from 
standard 360KB drives. (The unit is 
also claimed to be compatible with 
any standard PC-DOS-compatible 
network, although that feature was 
not tested for this review.) 

I took the company at its word 
and copied a full PC/AT fixed disk 
onto a FileSafe data cartridge. I 
then took a deep breath and refor¬ 
matted the fixed disk. I loaded the 
FileSafe cartridge back into its slot, 
booted the restoration program in 
the AT’s floppy-disk drive, and 
typed R for restore. In just over 6 
minutes, the fixed disk was once 
again packed with 20.3MB of data, 
including part of this article. 

The FileSafe unit tested by PC 
Tech Journal mounts in one of the 
two half-height floppy-disk drive 
bays on the AT; the device, priced 
at $1,595, can hold as much as 
27MB of back-up material. Another 
unit, priced at $1,695, can hold up 
to 60MB of data. External units, 
with their own power supplies and 
cases, sell for $2,195 and $2,395 re¬ 
spectively. These external units 
were the first such products offered 
by Mountain Computer, and were 
aimed at users of IBM’s PC/XT. 

HOW niESAFE WORKS 

A streaming tape back-up system is 
a high-tech version of the home 
audio cassette tape recorder. But 
while an audio cassette tape travels 
at a snaillike inch-and-seven-eighths 
per second, the computer equiva¬ 
lent zips along at 90 inches per sec¬ 
ond, transferring about 90KB of in¬ 
formation per second along a single 
track of a V4-inch magnetic tape (or 
more than 4MB per minute in ac¬ 
tual back-up). At the end of the 600 
feet on the standard cartridge, the 
tape reverses direction, the record¬ 
ing head shifts a notch, and the 
transfer of information continues. 


(The resulting back and forth con¬ 
tinuous line of data is referred to as 
a “serpentine” track. The 27MB unit 
lays down four tracks; the 60MB 
unit uses nine passes.) The control¬ 
ler card includes error-correction 
logic with claimed reliability of less 
than one non-recoverable error in 
ten billion (10^®) bits. 

Data are transferred from disk 
to streaming tape through the com¬ 
puter’s RAM, using as much of the 
computer’s free memory as is nec¬ 
essary, with the aid of one of the 
computer’s DMA channels. The File- 
Safe controller circuit board can be 
strapped with a pair of jumpers and 

T 

JLhe streaming tape re¬ 
corder seems well-protected 
against errors: the tapes will 
not lock into place if they 
have been installed incor¬ 
rectly (that is, either upside 
down or reversed). 


the software can be configured to 
use DMA channels 1, 2, or 3 (chan¬ 
nel 0 is reserved for memory re¬ 
fresh). The user’s only concern is to 
be certain that the controller does 
not attempt to use a DMA channel 
that the computer might seek to 
use at the same time for a second 
purpose. If there is a problem with 
shared use of a DMA channel, the 
program allows creation of RAM 
buffers, a procedure that could 
double the amount of time re¬ 
quired for a back-up or restore op¬ 
eration. The card and tape unit sup¬ 
plied to us by Mountain Computer 
used DMA channel 1. 

The tape cartridge for the File- 
Safe is 3M’s 600A type (with 600 


feet of quarter-inch tape). The car¬ 
tridges sell for about $35 from 
commercial suppliers. The stream¬ 
ing tape recorder seems well-pro¬ 
tected against errors: the tapes will 
not lock into place if they have 
been installed incorrectly (either 
upside down or reversed), and I 
tried to crash the system in several 
different ways, including opening 
the front latch and popping out the 
cartridge while it was in the midst 
of recording. No problems arose, 
other than an aborted operation 
here and there. And the cartridge it¬ 
self includes a writeprotect slot that 
can be engaged or disengaged sim¬ 
ply with a screwdriver or pen point. 

The FileSafe’s controller card 
that mounts inside the PC/AT is said 
to be 100-percent compatible with 
PC-DOS 3.0. The streaming tape 
device, though it can be mounted 
in a disk drive bay, is independent 
of the computer’s disk drive con¬ 
troller, and cannot be accessed di¬ 
rectly from DOS. Instead, Mountain 
Computer provides a simple-to-use, 
menu-driven program that directs 
the actions of the streamer in back¬ 
ing up and restoring files. Com¬ 
mands can also be given directly 
from the system prompt of DOS— 
this would allow creation of a batch 
file for automatic back-up at the 
end of a session with the computer. 

Installation is very straightfor¬ 
ward. The half-height unit slides 
easily into the second drive slot on 
the PC/AT, and connects via an in¬ 
ternal ribbon cable to a full-length 
controller card. The first release of 
the controller card for the PC/AT 
would fit only in the second slot 
from the right because of its low 
“skirt” that would not clear double 
bus connectors on some slots of 
IBM’s new machine. At the back of 
the controller card is a 25-pin, DB 
female connector for use with an 
external FileSafe unit. The stream¬ 
ing tape drive and controller card 
we examined were made for Moun¬ 
tain Computer by Archive, an estab¬ 
lished storage manufacturer, but a 
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spokesman for Mountain said other 
suppliers may be used as well. 

FILESAFE CARE AND USE 

The read/write head of the unit 
should be cleaned after each eight 
hours of use. If FileSafe is used 
once a day to back up a 20MB disk, 
the tape will actually be in use for 
about six minutes each day; this 


would make cleaning necessary 
only once every two months. The 
program supplied by Mountain also 
includes a subroutine which serves 
to “re-tension” a data cartridge. 

This procedure is recommended 
for any previously unused tape, 
tapes that have not been used for 
some time, and tapes that appear to 
be showing high error rates. 


The FileSafe software is sup¬ 
plied on a floppy disk, although the 
program can be copied onto the 
fixed disk for storage and use. In an 
unusually-worded statement for a 
company whose product exists be¬ 
cause of the possibility of failure of 
another device, Mountain suggests 
you keep a back-up copy of your Fi¬ 
leSafe program diskette handy “in 
the unlikely event that you lose the 
entire contents of your fixed disk.” 
In that case, you would need the 
FileSafe commands to access the 
data stored on the back-up tapes. 

The FileSafe Command Menu 
has four main selections and pro¬ 
vides entrance to special submenus. 
The standard options are: 

B—Back-up DOS Partition to File- 

Safe Tape 

R—Restore to DOS Partition from 

FileSafe Tape 

F—Restore Individual Files to DOS 

Partition from FileSafe Tape 
D—Directory of FileSafe Tape Files 
To gain access to submenus, the 
user is asked to enter one of the 
four letters followed by a “ + ”. 

Entering commands directly 
from DOS follows a similar logical 
organization. And other parameters 
can be added, including the drive 
letter for the file to be backed up, 
the use of DOS subdirectories, ad¬ 
dition of a label to the partition to 
be backed up, and others. 

TESTING THE UNIT 

In order to test the unit, I filled a 
PC/AT fixed disk with a mix of files. 
Five subdirectories held approxi¬ 
mately 245 short files of varying 
lengths, including all of DOS 3.0. I 
then created a sixth subdirectory 
and filled it with about 70 copies of 
a 225KB database file. 

I loaded a FileSafe cartridge 
into the streaming tape drive, 
loaded the back-up program into 
the PC/AT s high-capacity diskette 
drive, and gave the command for 
backing up the entire fixed disk. 
From the moment I booted-up File- 
Safe’s command menu until the 
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8" DISKETTE SYSTEM FOR THE IBM PC 

8" Diskette file exchange between the IBM PC and 
most micro-mini-mainframe computer systems. 

8" Diskette text document exchange between the 
IBM PC and many word processing systems. 

8" Diskette to SVi" formats for hundreds of other 
systems, even Textpack and Wordstar to the new 
DisplayWrite 2 format. 

FLAGSTAFF ENGINEERING / P. O. Box 1970 / Flagstaff, AZ 86002 
Telephone 602-774-5188 / Telex 705609 FLAG-END-UD 
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moment the streaming tape drive 
finished its work, elapsed time was 
6 minutes 11 seconds. (The actual 
time for the work of the drive itself 
was just over 5 minutes.) 

After completion, the program 
displayed a status report: 

DOS Partition back-up successfully 
completed. 

Performance statistics: 

Total Data Backed-up >>> 

21309440 bytes 

Elapsed Time >>> 307 seconds 
Average Data Rate >>> 4164660 
bytes/minutes 

Streaming Efficiency >>>75 percent 

The “efficiency” score is a rep¬ 
resentation of the rate at which the 
data was transferred in comparison 
to the optimal rate of the streaming 
tape drive. In this instance, the 
streaming tape drive was running 
about one-third faster than the fixed 
disk’s output, and was forced to 
pause every once in a while to al¬ 
low the PC/AT to catch up. When I 
later restored the contents of the 


tape cartridge, the data efficiency 
and speed were nearly identical. 

How does this compare with 
the fixed-disk-to-floppy-disk back-up 
procedure offered by IBM in PC- 
DOS 2.0 and 3.0? I took the same 
20.3MB of information and used the 
PC-DOS 3.0 “BACK-UP c: a: /s” com¬ 
mand to dump the contents to a se¬ 
ries of floppy disks. What I discov¬ 
ered is that the speed of transfer is 
greatly affected by the length of the 
files being copied. For example, the 
computer started out by copying 
the series of small files at the be¬ 
ginning of the fixed disk. The first 
transfer, of 91 files, took 4 minutes 
18 seconds to fill a single 1.2MB 
high-capacity floppy disk. Later, 
when the computer entered my 
subdirectory of 225KB database 
files, transfer speeded up consider¬ 
ably to about 1 minute 18 seconds 
for each disk filled. 

The total time required to back¬ 
up the 20.3MB of data on 18 high- 
density floppy disks was about 31 


minutes. If the disk had been filled 
with more of the smaller files, the 
transfer time would have been con¬ 
siderably longer. And, I have not in¬ 
cluded in the timing the 1 minute 
19 seconds DOS 3.0 required to 
format each disk before use. 

It should be pointed out that 
very few users create or change 
megabytes worth of information in 
any individual computing session, 
and that IBM’s BACKUP and RE¬ 
STORE commands can be made 
more specific so that the computer 
is instructed to make archive copies 
of only those files that have been 
changed or created since the last 
time a back-up was performed. 

The decision to purchase and 
install a specialized back-up drive 
system, such as the FileSafe, then, 
would seem to be a matter of cost 
and convenience. AT-FileSafe Tape 
is clearly the more expensive op¬ 
tion, but is also obviously more 
convenient than manual back-ups 
with PC-DOS and floppy disks, lim^l 


FAST-EASY TO USE - POWERFUL 

GALES. 

MATRIX PROGRAMMING LANGUAGE 

GAUSS Is a sophisticated matrix programming package that lets 
you do large scale number crunching on an IBM-PC.* 





EXTREMELY FAST. Uses 
ttie 8087. Is 10-15 X faster 
than IBM APL. 
STATE-OF-THE-ART 

numerical routines and 
random number generato 
FULL- FEATURED. Excellent 
for statistics, for simulations; 
for solving non-linear simul¬ 
taneous equations, and 
anything else requiring 
number crunching. 


EASYTO LEARN. Lets you 
write routines almost exactly 
as you would write them 
mathematically. 
POWERFUL. Write complex 
numerical routines in a 
fraction of the time and 
with a fraction of the code 
they would take in Fortran, 
Basic, or even APL. 


PUTS MINICOMPUTER POWER ON YOUR DESKTOP 


SPECIAL INTRODUCTORY OFFER 


With 30 Day Money 
Back Guarantee .. 


Reg. 395.00 


$250 


lOO 


plus $5.(X) shipping and handling. 


Call or Write APPLIED 

TECHNICAL 

SYSTEMS 


Dealer inquiries welcomed 


P.O. Box 6487, Kent. WA 98064 
(206) 631-6679 


VISA and 
MASTERCARD 
accepted. 


GAUSS requires an IBM PC with at least 256K RAM, 
an 8087 NDP. 1 DS/DD disk drive. DOS 2. x 


• IBM is trademark of IBM Corporation. 
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OPT-TECH SORT “ 


SORT/MERGE program for IBM-PC & XT 

Now also sorts dBASE II files! 

• Written in assembly language for high performance 
Example: 4,000 records of 128 bytes sorted to give 

key & pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be called as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 —VISA, M/C, Check. Money Order. COD. or PC 
Ouantity discounts and OEM licensing available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 Humble, Texas 77347 
(713) 454-7428 

Requires DOS, 64K and One Disk Drive 
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Modular 

Implementations 

Three compilers fare well, but compare 
very differently in their implementations of 
high-level Modula-2. 
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TOM WOTEKI, 
ALAN FREIDEN, 
DOVLEVY, 
THORBESTUL, 
and 

ROBERT STINE 



Tom Woteki and Alan Freiden are principals 
of Information Systems Inc. Dov and 

Thor Bestul are staff programmers for the 
same firm. Robert Stine teaches at the Univer¬ 
sity of Pennsylvania. This is the second of two 
articles by the authors on Modula-2. The first, 
which appeared in the November 1984 issue 
("Modular Constructions,”page 72), exam¬ 
ined Modula-2*s specific features and com¬ 
pared it to other programming languages. 


A 

m mong our consid- 

M erations as we ex- 

plored the capa¬ 
bilities of the high-level program¬ 
ming language Modula-2 {PC Tech 
Journal, November 1984, page 72) 
was that its advantages are best real¬ 
ized only through a good imple¬ 
mentation. We suggested that a 
good implementation of Modula-2 
would include five characteristics: a 
full implementation of all high-level 
features, a good implementation of 
the low-level facilities, native-code 
compilation capabilities, a good 
relationship between the imple¬ 
mentation and the de facto standard 
operating system on the computer, 
and implementations of the lan¬ 
guage’s standard library modules. 

With these in mind, we will 
now take a look at three Modula-2 
compilers: one from Logitech, Inc., 
one from Volition Systems, and one 
from the Modula Research Institute. 
There are significant differences 


among the three, offering a wide 
range of choices to users. 

THE LOGITECH COMPILER 

The compiler from Logitech, Inc. 
that we reveiewed is the Modula-2/ 
86 release 1.0. This is a four-pass 
compiler modeled after the com¬ 
piler for the Lilith computer. It runs 
under PC-DOS/MS-DOS 2.0 and 2.1 
and generates relocatable native 
code. Included are a linker, for 
link-editing separately compiled 
modules; a program loader, M2; an 
easy-to-use postmortem symbolic 
debugger; and a large number of 
utility and standard library modules. 

To run a program using the 
system, first create the text for the 
program using your favorite editor. 
Then, run the text through, use the 
linker with the compiler output to 
link in the code for any modules 
imported by the program, and run 
the program M2.EXE, passing it the 
name of the linked code file. 
M2.EXE, written in Intel assembly 
language, establishes a run-time en¬ 
vironment, then loads and passes 
control to the desired program. 

With Logitech’s compiler, com¬ 
pilation of a library module in¬ 
volves separate compilation for its 
definition and implementation 
parts, but linking is unnecessary. In- 
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MODUIA-2 

Stead, the compiled definition mod¬ 
ule is an input to the compilation 
of any module that imports it, and 
the implementation part is used as 
input when linking a main program. 

We gave this implementation 
the highest marks on four out of 
five of our criteria (see table 1). It 
scored especially well when judged 
on its low-level facilities (imported 
from the module SYSTEM), which 
are the best among the three com¬ 
pilers reviewed. In addition to the 
expected types ADDRESS and 
WORD and the procedure ADR, the 
facilities include the following: 

• concurrent device programming 
via lOTRANSFER 

• a procedure to generate in-line 
code for the 8086/88 by passing 
the hexadecimal code for the 
instruction 

• a procedure to generate software 
interrupts by passing the inter¬ 
rupt type 

• procedures to set and get the 
CPUs registers by passing the 
name of the register 

• a procedure, DOSCALL, for mak¬ 
ing calls to MS-DOS functions by 
passing a function number and 
list of parameters. 

Although the compiler seems to 
generate reasonably good code for 
a first release (see table 2), its over¬ 
all operation is noticeably slow. 
Moreover, it is somewhat awkward 
to use on a dual-floppy computer 
due to the large number of tempo¬ 
rary and intermediate files pro¬ 
duced by the compiler and linker. 

A fixed disk, while not required to 
get started, will be very desirable if 
the system is used regularly for 
software development. We used the 
system on a fixed disk to organize 
the various files produced by the 
compiler and linker into subdirec¬ 
tories. We then used the DOS com¬ 
mand SET to create an environment 
for the compiler and tell it which 
subdirectories we were using. This 
worked very well and improved sig¬ 
nificantly the performances of the 
compiler and linker. The use of the 


TABLE 1: Sunnncoy Comparison of Compilers 


CRITERIA 

COMPILERS 

LOGITECH : 

VOLITION 

MRI 

High-level features 

A - - ■ - ■ 

A 

A 

Low-level facilities 

: A+' - , 

B 

■■■ C ■ 

Native code 

Yes . ■ ■ 

No 

■ No ■■ 

Relationship to MS-DOS 

i B+ . 

c 


Library modules 

i A+ 

A-1- 

If'-S 


TABLE 2: Benchmark Comparisons 




NATIVE CODE COMPILERS 


PSEUDOCODE 

COMPILERS 


MICROSOFT 

PASCAL 


u-l 
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O 

\ 





SECONDS 

RATIO 

MS-C 

1 

X 

u 

g 

o 

2 

TURBO PASCAL 

A 

Q 

O 

X 

X 

u 

g 

o 

o 

SOFTECH UCSD PASQ 

VOLITION MODULA 

MRI MODULA 

LOOPS 

Repeat 

' 36 , 

1.00 

1.00 

1.36 

' 1.47 

1.64 

11.39 

15.98 

21.36 

While 

i 38 . 

1.00 

1.18 i 

1.34 

1.47 

1.61 

14.03 ■ 

19.42 

; 22.05 

For 

, 34 

1.00 

! 1.29 

1.21 

1.18 

1.21 

16.59 

12.68 

7.59 

CARDINAL 

ARITHMETIC 

i 137 

1.00 

1 1.12 

1.09 

1.12 

1.25 

4.41 , 

6.08 

7.69 

ARRAY 

INDEXING 

1 Dimension 

96 

1.00 

1.03 

1.74 

1 1.86 

2.91 

31.25 j 

33.15 

30.35 

2 Dimensions 

f no 

1.00 

♦.** 

1.28 

1.18 : 

1.74 

: 12.65 

11.73 

1 12.22 

PROCEDURE 

CALLS 

0 Parameters 

95 

1.00 

0.37 

1.06 

2.29 1 

1.18 

12.44 

12.78 

14.23 

4 Parameters 

i 151 

1.00 

: 0.90 

1.20 

1.89 

127 

10.11 

11.04 

14.42 

BLOCK MOVE 

214 

1.00 

• ■ 

1.01 

1.38 

1.01 

1.20 

1.20 

4.77 

POINTER 

CHAIN 

^ 128 

1.00 

1.00 ■ 

4.95 

^ 3i9 

4.95 

, 8.70 1 

10.81 

-14.17 

ERATOS¬ 

THENES 

SIEVE 

1 12 

1.00 

*** 

1.25 

*** 1 

1.58 


19.17 

17.00 


A pair of benchmark programs was executed using each compiler. The Modula-2 versions are 
listings 1 and 2. An execution time for a compiler is expressed as the ratio of its time to that 
of Microsoft Pascal measured in seconds. Each timing was performed using a hand-held stop 
watch. Measurements are believed to be accurate to within one second. 

off = run-time checking off on = run-time checking on (index, range, stack) 

Unless otherwise noted, range checking is assumed to be on. 

Microsoft Pascal was tested with run-time checking on and off. No measurable differences 
were observed. 
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“My IBM PC XT writes nnmthly billings and 
statements to Maxwell & Sons’1^3 
customers, and telk me 
who owes what.” 


When you work 
with a lot of 
information, you 
can’t afford to 
re-enter every file 
when your hard disk 
fails. And no hard 
disk is fail-safe. 


“My Sysgen Image'backs up the nkole 
lot in less than five minutes. 

10 megabytes on a sin^e cassette...” 


The Sysgen Image 
backs up the hard 
disk in your IBM 
PC XT. So you can 
protect your files in 
minutes—instead of 
spending hours 
re-entering them. 


“Forjust $995. 

That’s cheap insurance. 
It lets me sleep at night.” 

The Sysgen Image 
for just $99^5. It’s 
the most affordable 
insurance you can 
buy for your two 
most important 
assets: Your 
information. And 
your time. 


Sysgen. 


Because a hard disk without tape 
just doesn’t make sense. 


Sysgen products for the IBM® PC, PC XT, and other 
personal computers: Economical, 10- and 20-Megabyte 
hard disk systems with tape back-up. Or 10-Megabyte 



tape back-up for the IBM PC XT. 

Go to your local computer dealer. Ask for a 
demonstration of Sysgen back-up systems. And find out 
how to make sense of your storage. 

47853 Warm Springs Blvd., Fremont, CA 94539 
(415) 490-6770 Telex 4990843 

SYSGEN 

INCOR PORATED 


IBM is a registered trademark and PC XT is a trademark of International Business Machines Corporation. Sysgen Image is a trademark of Sysgen, Incorporated. 







MODUIA-2 

SET command is described in the 
Logitech documentation. 

The compiler generates code to 
address the full megabyte of 8086 
memory, which can be arbitrarily 
allocated between code and data. 
Furthermore, the system supports 
program overlays, or subprograms. 
These are merely programs that are 
written and compiled the way any 
other program is, but are called 
from another program. Programs 
and subprograms can share data 
and code provided they are linked 
appropriately. Subprograms are 
loaded via a call to a procedure in 
a supplied library module. The 
loading procedure allocates mem¬ 
ory to subprograms using a stack- 
based architecture; in effect, the 
called program becomes a proce¬ 
dure to the caller. Subprogram calls 
may be nested. Further details on 
this process are as follows: 

A main program may occupy as 
much code as necessary up to the 
limits of memory. Any remaining 
memory (exclusive of the operating 
system) is divided among a global 
data segment, a program stack, and 
a user heap. The global data seg¬ 
ment is used to store the global, 
static variables used by the program 
and may be up to 64KB in size. The 
stack is used to store procedure 
parameters and local variables and 
temporary values during expression 
evaluation; it varies in size during 
execution, up to a maximum of 
64KB. The heap is where the user 
and the system allocate dynamic 
data, which may occupy as much 
memory^ as is available. Therefore, a 
program may allocate an arbitrary 
amount of dynamic data, up to the 
limits of memory. The four seg¬ 
ments—code, data, stack, and 
heap—comprise the entire pro¬ 
gram’s workspace. When a program 
is loaded, M2.EXE allocates all of 
the available memory to the pro¬ 
gram workspace. 

A subprogram is loaded by in¬ 
voking the procedure Call in the li¬ 
brary module Program and passing 


it the name of the subprogram. Call 
loads the subprogram at the top of 
the calling program’s stack and allo¬ 
cates to it as large a workspace as 
possible. The limits on a subpro¬ 
gram’s workspace segments are the 
same as those for a main program, 

w 

W me gave the Logitech 
implementation the highest 
marks on four out of five of 
our criteria. It scored espe¬ 
cially well when judged on 
its low-level facilities. 

SO an overlay may have its own 
64KB global data segment, and its 
total workspace is limited only by 
the available physical memory. 

The compiler produces code 
for the 8087, but there is no soft¬ 
ware emulation. One must have an 
8087 to execute programs employ¬ 
ing floating-point operations, al¬ 
though the compiler will compile 
programs that use floating point 
even without an 8087. 

LOGITECH BUGS 

This compiler has some bugs; we 
crashed it using some of its low- 
level facilities. Overall, these were 
not serious problems, because they 
had simple workarounds. The com¬ 
piler also had some problems cop¬ 
ing with complicated expressions, 
although it was able to recover 
gracefully: it issued a syntax error 
flagging the expression it didn’t 
like. The second problem is argu¬ 
ably not a bug since the compiler 
did not crash; but whatever they are 
called, these problems should be 
eliminated. 

To illustrate the first problem, 
consider the following fragment 


where ADR returns the address of 
any variable passed to it: 

FROM SYSTEM IMPORT ADR, 

TYPE 

Address86 = RECORD 

offset : CARDINAL; 
segment: CARDINAL; 
END; 

VAR 

arg : INTEGER; 

pArg: Address86; 

BEGIN 

pArg:= Address86(ADR(arg)); 

END; 

This fragment is intended to extract 
the address of the variable arg and 
convert it to a record of the type 
Address86 so that the individual 
components of the address may be 
accessed. Applying the type identi¬ 
fier to the result of ADR should do 
this. Instead, the compilation is 
aborted: the compiler chokes and 
invokes a very low-level error 
handler that produces some refer¬ 
ence numbers and requests the 
user to contact Logitech. It’s a good 
news/bad news situation: the bad 
news is that the compiler is broken; 
the good news is that you can tell 
Logitech exactly what happened! 

OTHER CONSIDERATIONS 

Although we considered it to be 
the best of the three compilers we 
reviewed, the Logitech compiler 
earned only a so-so grade on its 
relationship to MS-DOS/PC-DOS, 
the excellence of its low-level facili¬ 
ties notwithstanding. Logitech’s sys¬ 
tem does reside wholly within the 
DOS environment, supports com¬ 
mand line arguments (both in the 
compiler and in user programs), 
and input/output redirection, and it 
uses the MS-DOS file system. But 
the compiler does not produce In¬ 
tel format object files. Instead, the 
user executes M2.EXE in order to 
execute applications programs. We 
see no reason why the linker could 
not bind M2.EXE into a compiled 
program, although this would in¬ 
crease the size of the final code file. 

One unfortunate aspect of this 
incompatibility is that 8086 assem- 
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KUP 


BACK UP YOUR IBM® 
PC AT ■ HARD DISK 
IN 5 MINUTES WITH 
MOUNTAIN'S $1,595* 
AT-FILESAFE' TAPE. 


Our new internal AT-FileSafe Tape 
lets you back up your irreplaceable 
hard disk files with complete confi¬ 
dence. It's fast. Economical. Easy-to- 
use. And installs in 10 minutes. It's 
100% compatible with IBM's new 
DOS 3.0. And it comes network- 
ready to support the 3COM Ether 
Series, Novell, Orchid PCnet® and 
NESTAR when available. 

Mountain's FileSafe Tape is already the 
backup standard for thousands of IBM PC and XT'" 
users worldwide. AT-FileSafe Tape provides the same simple 
backup/restore user menus or batch (command) flexibility, and error 
correction (CRC) logic for the IBM AT. Plus it's backed 
by our six-month warranty. 

'There's only one practical backup solution for the AT's 
20 megabyte hard disk. See Mountain's new AT-FileSafe 
Tape at Entre, MBI Business Centers, Office Technology 
Plus (Federal Agencies only), and other leading 
computer stores today. 

For more information, write: Mountain, Inc., 

300 El Pueblo Road, Scotts Valley, CA 95066. 

_ Or call (408) 438-6650. 

TWX 910-598-4504. 
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*Suggested Retail Price for FSTI27-AT. 
FSTI27-AT with 27 megabytes (formatted) 
FSTI60-AT with 60 megabytes (formatted) 


Mountain. 


See the AT-FileSaie Tape at COMDEX, booth #4160. 


THE PEAK OF PERFORMANCE 


1-800-458-0300 (in California, 1-800-821-6066) 


Mountain is a registered trademark and FileSode is a trademark of Mountain, Inc. IBM is 
a registered trademark; AT and XT are trademarks of International Business Machines 
Corporation. PCnet is a registered trademark of Orchid Technology. 

©1984 Mountain, Inc. 


In Canada, call Parity Plus Inc. (416) 673-3321. 

1495 Bonhill Road, # 12, Mississauga, Ontario, Canada L5T 1M2 













DeSmet 

C 

8086/8088 

Development $| HQ 
Package_lUSI 

FULL DEVELOPMENT PACKAGE 

• Full K&R C Compiler 

• Assembler, Linker & Librarian 

• Full-Screen Editor 
■ Execution Profiler 

• Complete STOlO Library (>120 Func) 

Automatic DOS 1.X/2.X SUPPORT 

BOTH 8087 AND S/W FLOATING POINT 

OVERLAYS 

OUTSTANDING PERFORMANCE 

• First and Second in AUG '83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER $50 


- Examine & change variables by 
name using C expressions 

• Flip between debug and display 
screen 

■ Display C source during execution 

• Set multiple breakpoints by function 
or line number 


DOS LINK SUPPORT ^35 


• Uses DOS .OBJ Format 

■ LINKS with DOS ASM 

■ Uses Lattice® naming conventions 


Check: □ Dev. Pkg (109) 

□ Debugger (50) 

□ DOS Link Supt (35) 

SHIP TO:_ 


WARE 

CORPORATIOIU 

P.O. BOX C 
Sunnyvale, CA 94087 
(408) 720-9696 

All orders shipped UPS surface on IBM format disks. 
Shipping included in price. California residents add 
sales tax. Canada shipping add $5, elsewhere add 
$15. Checks must be on US Bank and in US Dollars. 
Call 9 am. - 1 p.m. to CHARGE by VISA/MC/AMEX. 


MODULA-2 

bly language cannot be directly 
linked to a Logitech Modula-2 pro¬ 
gram. Granted, Modula-2 is a pow¬ 
erful systems programming lan¬ 
guage, and its implementation has 
excellent low-level facilities, includ¬ 
ing in-line 8086 code generation. 
Nevertheless, we would still like to 
have the capability to link to assem¬ 
bly language (especially for graph¬ 
ics). The possibility exists to link 
assembly language routines to the 
run-time loader, M2.EXE, and call¬ 
ing them via a software interrupt, 
but no documentation is provided. 

We gave this implementation 
highest marks for its librar*)^ mod¬ 
ules; more than two dozen utility 
and standard library modules are 
supplied, several of them in source 
form. Included are a standard dy- 
■ namic memory management mod¬ 
ule; a standard module to load pro¬ 
gram overlays; one to schedule qua¬ 
si-concurrent processes; a group of 
modules for keyboard and console 
I/O; a group for creating, opening, 
and closing files and performing se¬ 
quentially formatted I/O; a simple 
floating-point math library for trans¬ 
cendental functions; and modules 
for converting integers and cardi¬ 
nals to hexadecimal, decimal, and 
octal strings and vice versa. 

String constants are defined in 
Modula-2, but the type stmgs is not 
a predeclared data type. String vari¬ 
ables may easily be implemented as 
arrays of characters, but support for 
string operations must be supplied 
by the vendor or the programmer. 
Logitech supplies a module for 
manipulating strings and the I/O 
modules support string use. 

Logitech supplies three library^ 
modules for performing serial I/O 
that could form the foundation for 
a telecommunications program. All 
three are provided in source form, 
but they differ in their implementa¬ 
tions. One uses polling, one imple¬ 
ments interrupt-driven I/O using 
lOTRANSFER, and the third replaces 
the ROM RS-232 interrupt handler 
with a procedure written in Mod¬ 


ula-2 and in-line code and avoids 
even the overhead of lOTRANSFER 
(but is not portable to other Mod¬ 
ula-2 implementations). The latter 
two are interesting examples of the 
power of Modula-2 for program¬ 
ming at a low level. 

Logitech supplies a postmortem 
symbolic debugger with the system. 
Whenever a program aborts, or the 

I 

sLf the availability of a 
sound, elegant, and uniform 
implementation of Modula-2 
on a variety of computers is 
important to you, then the 
Volition Systems compiler is 
an excellent choice. 

intrinsic procedure HALT is called, 
or Ctrl-C (BREAK) is typed, the run¬ 
time system dumps the memory to 
a disk file. The dump, together with 
files produced by the compiler, be¬ 
comes input to the debugger, 
which can then examine the con¬ 
tents of variables, find the line of 
source code at which the abort oc¬ 
curred, examine source and object 
code in the area of the offending 
line, and traverse the chain of pro¬ 
cedure calls to that line. 

The Logitech documentation is 
minimally adequate and could stand 
to be expanded and edited. It is 
particularly weak in describing both 
the use of the linker with program 
overlays and the run-time environ¬ 
ment. Complete source code for 
the program M2.EXE is provided, 
but there is no documentation 
(other than the comments in the 
listing). M2.EXE could be modified 
to suit special requirements, but 
this would require a better explana¬ 
tion of how it works. 
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We called Logitech for help 
with our problems. The technical 
support was excellent and was of¬ 
fered in a congenial manner. (The 
company was not aware that we 
were in the process of reviewing its 
Modula-2 compiler.) 

Generally, we were favorably 
impressed with this implementa¬ 
tion, although, as described above, 
several improvements are needed. 

VOUHON SYSTEMS 

This is much more than just a com¬ 
piler. It is a complete operating sys¬ 
tem comprising a Modula-2 com¬ 
piler (release 0.3p for the IBM PC), 
a UCSD Pascal compiler, an excel¬ 
lent program editor (Volition’s Ad¬ 
vanced System Editor), a file¬ 
handling utility, and other utilities, 
including librarians for managing 
the object files produced by the 
compilers. The system is based on 
the UCSD p-System, version II. 1. It 
may be used in two modes: as a 
stand-alone system, or as a subsys¬ 
tem running under DOS 2.0 or 2.1. 

As far as we know, the Modula- 
2 compiler is Volition’s own design 
and was originally written in UCSD 
Pascal. Volition has considerable 
experience in this area, and we 
consider the compiler to be highly 
reliable. Unfortunately, it produces 
only pseudocode—machine code 
for a virtual p-machine, emulated 
by an interpreter written in the 
assembly language of the host ma¬ 
chine and supported by an exten¬ 
sive run-time system. The run-time 
system calls the 8087 for floating¬ 
point support (an 8087 is necessary 
to execute programs employing 
floating point operations). The run¬ 
time support software is, of course, 
part of the Volition package. 

There is an advantage to this 
approach: p-code interpreters are 
relatively easy to write. Therefore, it 
is fairly easy to port the Volition 
Systems compiler in its entirety 
from one computer to the next. For 
example, the Volition system is also 
available on the Apple II and III 




Program Editing isfinailyboth: 
intuitive and Powerful 


... and configurable to suit your style 

BRIEF lets you concentrate on programming by keeping the Editor 
“out of the way,” while combining power and natural flow: 


■ Full UNDO (N Times) 

■ Edit Multiple Large Files 

■ True Automatic Indent for C 

■ Exit to DOS Inside BRIEF 

■ Uses All Available Memory 

■ Intuitive Commands 

■ Tutorial 

■ Repeat Keystroke Sequences 


■ Windows (Tiled and “Pop Up”) 

■ Unlimited File Size 

■ Reconfigurabie Keyboard 

■ Online Help 

■ Search for Complex Patterns 

■ Mnemonic Key Assignments 

■ Horizontal Scrolling 

■ Comprehensive Error Recovery 


PLUS a Complete, Powerful, Readable, Compiled MACRO Language 


Availability: PCDOS-compatible systems. Price: Only $195. 
Win $1,000 and recognition for the Outstanding 
Practical BRIEF Macro. Other awards to be given. 


Try BRIEF. Use the Demo ... or the full product 
for 30 days. Call or write us... 617-659-1571 4^ 

BRIEF IS a trademark of UnderWare, 4/ i_- ~ r* 

Solution Systems is a trademark of Solution Systems, 335-P Washington St., Norwell, MA 02061 
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— View source and error listings together 
— Move functions between files instantly 
— Files larger than memory, 

1 megabyte no problem! 

• Fast and Powerful 

— Use all available memory 
— Instant access to any location jn file 
— Search wildcards 

(any char, not, char sets) 

- Hex/EBCDIC Editing 
— Record length to 60,000 bytes 


MULTI-FILE 

EDITOR 

with 

WINDOWS 


U800^358^9092 x627 
(CA U800'862-4982 x627) 
24 Hrs-/ 7 Days a Week 


• Protection Against Mistakes 

— If power fails work is 
recovered automatically 
— 512 saved changes 
— Restore deleted functions 
(even over 1OOK) 

• Build New Commands 

— Create key macros as yiyu edit 
— Delete comments 
— Format mailing lists 
— Extract functions 

— Install commands for customized editing 


EDIT TOOL from AmeriSoft tm 


Immediate Shipment 

^225 + *3 Shipping (CA Add H 3.50 Tx) • Add-"3COD 
345 South McDowelf10 • Petaluma, CA 94952 • 707-778-8594 


DECEMBER 1984 
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YOUR CODE MAY BE WASTING ITS TIME! 
THE PROFILER™ CAN HELP . . . 

• Statistical Execution Profiler • Time critical code optimization 

• Works with any language * Abnormal code behavior tracking 

• Completely configurable • Graphic presentation of results 

• Up to 16 partitions in RAM/ROM • Easy to use menu interface 

THE PROFILER is a software package which gives you, the programmer, a powerful tool for locating 
time consuming functions in your code and allows you to performance tune your program. With 
THE PROFILER you can determine where to optimize your code for maximum benefit, then measure 
the results of your efforts. 

Using THE PROFILER, you can answer questions like: 

Where is my program spending its time? 

Why is my program so slow? What is it doing? 

Is my progam I/O bound? CPU bound? Are data buffers large enough? 

How much improvement did my changes make? 

THE PROFILER Is completely software based and consists of a system resident driver and a monitor 
program. The memory partitions can range from 1 byte to 1 megabyte in size and can be anywhere 

B in the address space. 

NO AOOITIONAL HARDWARE IS REQUIRED! 

Requires an IBM PC or compatible system with a minimum 64k 
■ and one drive. 

THE PROFILER is available for $125.00 (New Low Price) from 
DWB Associates or ask your software dealer. To order or for more 
information, call or write DWB Associates. VISA/MC accepted. 
Dealers welcome. 


dwb 


Associat:es 

P.O. Box 5777 
Beaverton, OR 97006 
(503)629-9645 


IBM is a trademark of IBM Corp. MSDOS is a trademark of Microsoft Corp. 
THE PROFILER is a trademark of DWB Associates. 


CIRCLE NO. 216 ON READER SERVICE CARD 


r^Ouvrez tes- 
fenetres!*** 

Introducing MATIS, the powerful new 
developmental system from France. 

A complete and meticulously detailed program 
to make a programmer’s work easier, faster, and... 
but of course.. .better. 

□ Window Management Systems □ Expanded Basic 
Commands □ Can be accessed from other languages 0100% 
Assembler □ Automatic Scrolling in Windows □ Virtual Page larger 
than screen (up to 65534 rows x 65534 columns) □ Save or Print 
Pages □ 170 Page Manual (InEng/Zs/? Mon Ami!) □ Only $150 & $2.50 
shipping and handling. CA residents add 6.5% state sales tax. 

ORDER BY MAIL—WRITE OR CALL FOR COMPLETE DESCRIPTION 
No license fee. 

Softway Inc. 


500 Sutter Street • Suite 222-1M • San Francisco, CA 94102 
Tel: (415) 397-4666 Telex: 880857 

—Open the windows!— 


MODUU-2 

computers and the MC-68000-based 
family of Sage computers. 

NO CONNECTION TO DOS 

If the availability of a sound, ele¬ 
gant, and uniform implementation 
of Modula-2 on a variety of com¬ 
puters is important, then the Voli¬ 
tion system is an excellent choice. 
Unfortunately, its implementation 
on any given host computer is apt 
to suffer in comparison with other 
Modula-2 systems that are more 
closely host-related. Three areas in 
which this is obvious are: program 
execution times, connection to the 
de facto standard operating system, 
and low-level facilities. Execution 
times will be discussed in the next 
section; for now we will look at the 
other two points. 

When used as a stand-alone sys¬ 
tem, the Volition compiler has no 
connection to PC-DOS. In this case, 
the system is booted from a non- 
DOS disk, and it reads and writes 
on floppies using a different direc¬ 
tory layout and file allocation plan 
than DOS, so its disks are foreign 
to DOS. The stand-alone mode has 
no fixed-disk support, but it does 
have RAM-disk support. 

Using the system as a subsys¬ 
tem to DOS means that it is booted 
to from DOS, that fixed-disk sup¬ 
port is available, and that user pro¬ 
grams may read from and write to 
DOS files, although key system 
support programs, such as the pro¬ 
gram editor, cannot. 

The Volition system is invoked 
from DOS by executing a supplied 
utility program. Thereafter, DOS 
completely disappears and is re¬ 
placed by the Volition environment. 
All program development takes 
place in this environment. DOS util¬ 
ities are not only unusable, they are 
irrelevant. Program execution is un¬ 
der control of the interpreter-based 
subsystem; the user cannot transfer 
a code file to DOS and execute it 
from there. 

In subsystem mode, fixed-disk 
support is available using virtual 
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volumes. A virtual volume is a 
preallocated DOS file of fixed size 
stored on a DOS partition of the 
fixed disk or on a floppy. It appears 
as a file to DOS, but appears as a 
disk volume to Volition; the internal 
structure of the file matches that of 
a Volition floppy and includes the 
directory needed to organize the 
volume. The program and data files 
stored in the virtual volume are ac¬ 
cessible to the Volition system, but 
not to DOS. Further, not all virtual 
volumes a programmer may have 
created are accessible at all times. 
The names of specific volumes to 
be accessed must be supplied to a' 
configuration utility program. 

The stand-alone version of the 
Volition system works very well on 
a dual-floppy PC, especially when 
memory is available to implement a 
RAM disk. The DOS subsystem 
mode seems better suited for use 
on a PC equipped with a fixed disk, 
although we were able to run it on 
just a dual-floppy system. We 
should note, however, that we did 
have some problems starting up 
our floppy-based subsystem. The 
documentation explaining the con¬ 
figuration and start-up of the system 
is confusing, and we endured a few 
false starts. This is a weak spot in 
otherwise excellent documentation. 
(Note also that we are experienced 
p-System programmers who have 
worked with earlier versions of the 
Volition system.) It is possible to 
configure the subsystem to be a 
turnkey system, so that what ap¬ 
pears to a user to be a DOS appli¬ 
cation actually involves transparent¬ 
ly booting the subsystem, then exe¬ 
cuting the application under it. 

All in all, we gave the Volition 
system average marks on its rela¬ 
tionship to PC-DOS. We stress, how¬ 
ever, that it is possible to have ap¬ 
plications programs read and write 
MS-DOS ASCII and other data files. 

A DIFFERENT ORIENTATION 

We gave the Volition system a so-so 
grade on the relationship of its low- 


3 AAA Programmers 

depend on us 

to find, compare, evaluate 
products and for solid value. 

THE PROGRAMMER’S SHOP serves serious microcomputer 
progranrirners ... from giant institutions to small independents. 
Specializing heips us provide 100s of programming products 
. . . technical literature . . . specialized evaluations and more 
to help you find and evaluate. Other services like . . . special 
formats . . . rush delivery . . . payment options (POs, COD, 
credit cards, etc.). . . newsletters . . . and reports help you 
save time, money, and frustration and get solid value. 


Intriguing New Products 

BRIEF™ THE PROGRAMMER'S 
EDITOR is “Out of the way”, win¬ 
dows, undo, macros PCDOS $195 

C SHARP REAL-TIME Toolkit with 
source is thorough, well supported. 
Portable, MSDOS, UNIX. $600 

DEBUG-PERISCOPE with “Reset 
Box”, independent RAM, Symbols, 
more. PCDOS. $295 

HS/FORTH - fits professionals with 
great doc, MSDOS interface,full 
RAM, ASM, graphics, more. $210 
INSTANT-C - totally interactive, 
source debug, K&R, .EXE. 

MSDOS. $500. 

LINT-86 provides full, UNIX-like, 
careful C program checks. For any 
MSDOS C. $200 


Other Key Products 

C86 by Cl ($339), Lattice ($359) 
from Lifeboat or Microsoft, and 
Williams C ($475) are in a tight 
battle. Which is best for integra¬ 
tion with Fortran? 8087? support 
libraries? speed? debugging? 

FORTRAN-86 from Microsoft 
($259) is improving with libraries 
for graphics ($175), screen ($265). 

LISP by Integral Quality ($155) is 
well rounded GC Lisp ($465) 
supports syntax closer to “Com¬ 
mon LISP.” TLC LISP ($235) is nice. 

LANGUAGE INDEPENDENT prod¬ 
ucts increase productivity like 
PLINK-86 ($315) overiays, PRO¬ 
FILER-86 ($125) analysis, BTRIEVE 
($225) ISAM, POLYLIBRARIAN ($95). 


Call for a Catalog, literature on any product or a free literature “Packet” on: “Al”, 
BASIC, C, COBOL, Debuggers, Editors, FORTH, FORTRAN, Libraries, PASCAL 


CALL TOLL FREE 800-421-8006 


THE PKOGILLMMEU’S SH01» = 

The programmer's complete source for software, services and answers 
128-P Rockland Street, Hanover, MA 02339 In Mass.: 800-442-8070 or 617-826-7531 


ARTIFICIAL 

INTELLIGENCE 

Programming: 

Learn Fast, 
Experiment 

with the language chosen by JAPAN. 

PROLOG-86™ 

is "Standard” with Tutorials, samples of 
NATURAL LANGUAGES, EXPERT SYSTEM. 
Intro Prce; $125 for CPM-86, MSDOS. 

Full Refund if jBclutlOf) 

not sstisfiod in CLi ' 

first 30 days, <^y5cems 

C17 ccn iCTi 335-P Washington Street 
b I 7-bOa-I bl I Nofwell.MA 02061 


HelP®f 

first-aid FOR C 

0 which Include- 


and 


DIFF and CMP - for "intelligent” file comparisons. 
XREF- cross references variables by function and line. 

C Flow Chart -shotA^ what functions call each other. 

C Beautif ier - make source moreregufaF and readable. 
GREP - search for sophisticated patterns in text. 
There are several other utilities that help with converting 
from one C compiler to another and with printing 
programs. 

C Helper is written in portable C and includes both fyN 
source code and executable files f^y ■ 

for $135 for MS-DOS. CPM-80 ^^DOlUllOfl 

or CPM-86. Use VISA, W ■ iclomc 

Master Card or COD. <—119 

Call' 617-659-1 571 335-p Washington Street 

Odll.OI/ DOa 13/1 Norwell.MA 02061 
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GENERATES CUSTOMIZED 
INPUT SCREEN PROGRAMS 
IN BASIC AND PASCAL ■ • ■ 



BAS(C or PASCAL. Easily! FULL FUNCTION SCREEN CREATION 


Generate programs in BASIC or PASCAL. 
Your choice. Works with * Turbo PASCAL, 
* IBM PASCAL or IBM BASIC (Interpreter 
and Compiler). Easy to use. 

Begin productive use in minutes! 

POWERFUL SCREENS 

Everyone can have professional quality 
screens to dress up any program. 
Generate complex, colorful, effective 
screens in minutes. 


Simply “draw” Input screens with word processor style editor. 

Advance screen creating features include: 

• Draw boxes, lines, etc. in seconds with unique character selection menu. 

• Repeat last character in any direction. 

• Special color-select screen displays all available colors. 

• Paint and Repaint sections of screen at any time. 

• Copy and Move sections of screen. 

• Insert or Delete characters and lines. 

• Input field definition screen gives you total control of character type 
definitions, edit screen masks, input sequence, variable 

names, initial values, protected characters, etc. 


COMPLETE ORTR ENTRV ROUTINES 

Generates customized program code that allows professional quality data input using the full PC keyboard (cursor keys, delete, 
insert, and more). Checks input data for valid entries and displays error messages. 

Programs are easily merged with your own programs. 

Easy to follow documentation shows how and where you can modify the generated programs. 

•Available now with IBM PC, PCjr, PCXT, and all true compatibles. 

• Requires 128k RAM, one floppy disk drive, and PC DOS. Works with any 80 column display type. 

* Turbo PASCAL is a registered trademark of Boreland Internationai, Ltd. iBM is a registered trademark of iBM corporation. 


TO ORDER SEE VOOR LOCAL DEALER 
OR CALL rZISJ 728-2200 


Only 


$12500 


(Includes shipping and handling) 
(N.Y.S. Res. Add 6V4% sales tax) 


Credit Card Orders call 1-800-824-7888. Operator 268 
Alaska and Hawaii call 1-800-824-7919. Operator 268 
DEALER INQUIRIES INVITED. SORRY, NO C.O.D. 

Produced and Distributed by The Software Bottling Co. of New York. 

29-14 23 Ave., New York City, N.Y. 11105 

ITEM No. 3300 
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FOUR PASCALS FOR 
the IBM PC 

Jiating cotnpt/orx front liorlauei, 
u/if, Microsqfi. ami Sfi/i 


RESEARCH REPORT: 

DATA MODELS 

COMMUNICATIONS REVIEW 
CROSSTALK XVI 


MODEMS DEMYSTIFIED 

W mathematical 

MODELING ON THE IBM PC 
WITH TUTSIM 


STRUCTURED BASIC 


UTS 1MK EXPERTTO-EXPERT 


PC TECH JOURNAL, the magazine written for sophisticated 
IBM PC users...talks with you expert to expert! 


Do you require a magazine that provides you with 
the insight and knowledge to act as your silent 
partner when designing new systems? Have you 
needed to consult with authorities in telecommuni¬ 
cations to resolve a nagging problem? Wouldn't a 
second opinion about connecting your PC to a 
main-frame be helpful? With your subscription to 
PC TECH JOURNAL, you're harnessing experts in 
your field... experts who will talk to you in the lan¬ 
guage you understand, about the concerns you 
have...EXPERT TO EXPERT! 

PC TECH JOURNAL is the technologically 
sophisticated magazine written for experts in the 
field of personal computing like yourself...discuss¬ 
ing the concerns experts have... developing elegant 
programming methodologies only experts can 
understand... covering the whole field of IBM PC's 
with thought-provoking articles on communica¬ 
tions, distributed processing, office automation, 
networking and programming. 

Subscribe today and save up to 27% off the full 
subscription price, and have PC TECH JOURNAL 
delivered to your home or office every month! 
Erom One Expert to Another: Subscribe Today! 




E(SF 

mRNA^ 


P.O. Box 2966, Boulder, Colorado 80322 


PT4Z064 


YES 


I want to communicate with other experts 
_ ^ and professionals about IBM PC's and com¬ 
patible machines! Please enter my subscription to PC TECH 
JOURNAL for: 


□ 8 issues 
for $17.97- 
SAVE 10% 1 


□ 12 issues 
for $24.97- 
SAVE 17%! 


□ 24 issues 
for $43.97- 
SAVE 27%! 


Mr./Mrs./Ms_ , _^ 

please print name in full 
Company_ 

Address_ 


City_State_Zip_ 

Savings based on full one-year (12 issues) subscription price of S29.97. 

Check one: □ Payment enclosed. Q Bill me later. 
Charge my: □American Express QVisa □MasterCard 

Card No-Exp. Date_ 

Please add $1 per issue in Canada and all other foreign countries. Please allow 
30 to 60 days for delivery of first issue. 






























950 N. University Ave., Provo, UT 84604 801/375-7400 or 800/LILITH2 

1984 by Modulo Corporation. Apple* Apple Computer Inc., IBM* IBM Corp. 
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MODULA 

CORPORATION 


MODULA-2 COMPILER/ 
INTERPRETER — $90 

An advanced programming environment 
supplied on diskette for the Apple II, II+ , 
and lie, Macintosh, Lisa and the IBM 
PC, XT and compatibles. 

PASCAL-TO-MODULA-2 
CONVERTER — $100 

Increase the efficiency of your Pascal 
programs by converting to Modula-2. 

Run larger programs and take advantage 
of Modulo Corps efficient interpreter. 


MODULA ENHANCER MEMORY 
CARDS FOR APPLE ll's AND 
IBM-PC's - $245 

A revolutionary idea. An extra 64K of 
memory and a four times increase in 
execution speed of your Modula-2 
programs compared to Pascal. 

MODULA ENHANCER MEMORY 
CARDS AND MODULA-2 SOFTWARE 
FOR ONLY $285 

Get the combination for a $50 savings. 
The card requires its ov\/n version of the 
compiler and interpreter to work properly. 


n MULTI-TASKING for the IBM AT! 

lyL^ also for the IBM PC or XT 

multi-job™ 



“MULTI-JOB the most cost effective 
choice for the user with a need for multi¬ 
tasking.” PC Age Vol. 3.8 


With MULTI-JOB software up to 9 IBM PC DOS compatible 
programs can be running at the same time. Example, have your com¬ 
munication program running in the background, and still be using 
your word processing, spreadsheet programs, etc., at the same time! 
The keyboard and screen can be assigned to any job with a simple 
keystroke. The remaining jobs will continue to run unattended. With 
the many different options, MULTI-JOB is a very powerful 
package. 

* No special hardware is required. 

* Allows priorities to be given between each job. 

* Programs can be run simultaneously or one at a time. 

* 30-day free trial period. 


MULTI-JOB $159.00 

ELECTRONIC DISK $ 49.00 

SPOOL PROGRAM $ 24.00 

SET MEMORY UTILITY $ 24.00 


B&L COMPUTER CONSULTANTS, 7337 Northview, 
Suite B, Boise, ID 83704, (208) 377-8088. 



r 

Dealer’s inquiries are welcome. Call or write for a free catalog. 
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level facilities to the host computer. 
The reason is that key system facili¬ 
ties, imported from the module 
SYS TEM, are oriented toward the 
virtual p-machine, not the IBM PC. 
Although Volition does provide a 
number of library modules to ac¬ 
cess the PC's resources, the orienta¬ 
tion of the system is toward the p- 
machine and not the PC. 

For instance, the type ADDldESS 
and the function ADR refer to 16-bit 
addresses within the data space of 
the p-machine, not directly to loca¬ 
tions within the PC’s memory. And, 
although there is support for device 
interrupt handling via lOTRANSFER, 
the interrupt system is, presumably, 
that of the p-machine, not the PC. 
To wit: there are eight prioritized 
interrupts, and their numbers do 
not correspond to interrupts used 
for similar services under DOS. 

This is true whether or not the sys¬ 
tem is used as a subsystem to DOS. 
Furthermore, there appear to be no 
facilities for calling DOS, even 
when in subsystem mode. 

Counterbalancing this is the 
ability to generate in-line 8086 
machine code (no assembler is in¬ 
cluded, and linking assembly lan¬ 
guage routines to Modula-2 code is 
not possible) and the availability of 
two library modules to access the 
PC's resources. One module pro¬ 
vides procedures to peek and poke 
physical memory locations and to 
read and write I/O ports. The other 
provides routines to control attri¬ 
butes of the video display. 

'The memoiy model for this 
system is also oriented toward the 
p-machine: a computer with a 64KB 
data space and unlimited memory 
for code. 'Therefore, the only limit 
on the size of a program’s code is 
the physical limit imposed by the 
host computer. As for data, a pro¬ 
gram’s data space comprises a glob¬ 
al, static data segment, a stack, and 
a heap. TTie three segments play 
roles simlar to those played in the 
Logitech implementation except 
that all three segments reside in a 
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single, logical 64KB area. Therefore, 
the total space for data is limited to 
64KB whether the data are static or 
dynamic. Program overlays are per¬ 
mitted and are handled as they are 
for Logitech, but unlike the Logi¬ 
tech scheme, a subprogram in this 
system does not have a separate 
data space. Overlays may share data 
and code with their callers. 

The library modules supplied 
by Volition are similar in variety 
and function to those supplied by 
Logitech. They include libraries that 
provide I/O services and string 
handling. Volition does not supply 
an RS-232 serial communications 
module; instead, it supplies the 
source code for a simple terminal 
program that will at least get the 
user on the air. In addition, more 
than two dozen simple, sample pro¬ 
grams, are supplied, all in source 
form, along with a number of utility 
programs. The sample programs, 
which are referenced in the docu¬ 
mentation, illustrate various Mod¬ 
ula-2 programming techniques. The 
utility programs include such useful 
items as a byte-level file editor, a 
shell program that supports a UNIX- 
like command shell, and a batch 
command interpreter. We gave high 
marks to Volition for the library 
modules and utilities. 

Aside from the problem men¬ 
tioned above, we found Volition’s 
documentation to be excellent. It 
contains a brief tutorial on Modula- 
2 (the only one of the three to do 
so), and an excellent description of 
how to use its system. The tutorial 
is coordinated with the sample pro¬ 
grams. Our calls to Volition Systems 
for technical support were handled 
by knowledgeable, pleasant people. 

The p-System operating system 
is a convenient, elegant, and well- 
integrated program development 
system, and Volition’s implementa¬ 
tion is no exception. If it were not 
for what we consider to be major 
shortcomings cited above, this sys¬ 
tem unequivocally would be our 
first and only choice among the 




Run Lotus from 
your hard-disk 

HardRunner™ allows you to run Lotus™ 1-2-3™ and 
Symphony™ from your hard-disk without putting your 
Lotus System Disk in Drive A. 

HardRunner is a self-installing utility program that allows 
you to run Lotus 1-2-3 (version lA) and Symphony (version 1.0) 
right off your hard-disk! HardRunner lets you use your hard¬ 
disk system the way it was designed to be used! 

HardRunner makes absolutely no alterations to your Lotus or 
Symphony programs. Quit worrying about losing or destroying 
your System Program Diskettes. Avoid the hassle of placing a 
Diskette in Drive A in order to run a program that already 
resides on your hard disk. So order HardRunner today and put 
your System Program Diskette safely away. 

HardRunner works with the IBM® PC, XT and AT, true 
compatibles, and the TI™ Professional. PC or MS DOS version 
2.0 or higher is required. 

So run with the Best! Run with HardRunner! 24 hour Toll 
Free 1-800-328-2828. In Utah call 1-800-662-2500. 

Please send me your new &00 OC 

HardRunner hard-disk utility. 

($29.95 plus $5.00 shipping and handling) 

Utah residents add 5 % % sales tax. 


Name 


Address 


State 


Enclose check, money order or 
VISA/Mastercharge 


Nostradamus, RO. Box 3167, Ogden, Utah 84102 
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three Modula-2 iniplementations. 
(Note that some of the low marks 
Volition received are due to our 
evaluation criteria. If we had placed 
system and software portability and 
ease-of-use above other criteria, 
Volition could easily have come out 
with higher marks.) 

THE MRI COMPILER 

The compiler from the Modula 
Research Insitute (MRI) is the M2M- 
PC version 1.34. It is a four-pass 
compiler modeled on the Lilith 
compiler. Indeed, it generates m- 
codes—the actual machine instruc¬ 
tions for the Lilith—that are inter¬ 
preted at execution time. We gave 
this system high marks for language 
implementation; but, it has some 
other major shortcomings. 

The MRI environment com¬ 
prises a combination command and 
m-code interpreter that runs on top 
of MS-DOS. The command inter¬ 
preter emulates Medos, the DOS on 
the Lilith; the m-code interpreter 


emulates the Lilith’s CPU. To com¬ 
pile and execute a program, hrst 
boot MS-DOS and invoke the inter¬ 
preter INTERP.COM. This estab¬ 
lishes the run-time environment, 
which allows the user to execute 
the compiler or other Modula-2 
programs. To edit a program (or in¬ 
voke any PC-DOS command), type ! 
in response to the Medos prompt. 
This invokes a secondary copy of 
COMMAND.COM and PC-DOS be¬ 
comes available. Use your favorite 
editor to create the text of a pro¬ 
gram; when done, type exit in re¬ 
sponse to the PC-DOS prompt to 
return to the Medos interpreter. 
Now invoke the compiler by typing 
modula. Upon successful compila¬ 
tion, type the name of the program. 
The Medos program loader loads 
the program and execution begins. 
All programs are executed by typ¬ 
ing the name of the program in 
response to the Medos prompt. 

The compiler produces 
m-codes for the Lilith computer, or 


m-machine, not code for the 8086/ 
88. The low-level relationships be¬ 
tween the compiler, the m-machine, 
and the PC are even more oriented 
toward emulation than in the Voli¬ 
tion system: addresses refer to loca¬ 
tions in the 64KB address space of 
the m-machine. There is no support 
for concurrent device programming 
(no m-machine interrupts are sup¬ 
ported), but coroutines are sup¬ 
ported via the type PROCESS and 
the procedures NEWPROCESS and 
TRANSFER. There is no facility for 
generating in-line 8086 code or 
software interrupts (although it is 
possible to link assembly language 
routines); instead, in-line m-code 
can be generated. And, unlike the 
Volition Systems product, the MRI 
compiler has no library modules 
that provide access to the PC hard¬ 
ware. The compiler does not sup¬ 
port the 8087; all floating-point op¬ 
erations are emulated by software. 

Assembly language routines can 
be called from Modula-2 by first 


Every day, programmers like yourself are 
making the jump from BASIC to C. With 
high level functions that work like BASIC 
and documentation that is written from the 
perspective of a BASIC programmer, the 
BASIC_C library provides the best path to help 
make your journey pleasant and fast! 


The BASICLC library provides most of BASIC's high 
level functions—string handling, sequential and 
random i/o, graphics and many more—all are 
designed to look and work like BASIC functions. 

Instead of wasting time trying to figure out how to 
dear a screen or locate the cursor, you can concentrate 
on learning what C is about. Source code for the whole 
library is included! 


Our documentation is oriented to those familiar with BASIC. A full chapter 
is devoted to a point-by-point comparison of BASIC and C. Each function's 
description contains at least one example written in BASIC and the 
equivalent C. Many customers tell us that the BASIC-C documentation is 
the best C tutorial they've seen. 

EC DEMO DISK -.$ 5 

EC (pronounced e-see) - full screen editor.$125 

BASIC-C LIBRARY - including source code.$175 

BASIC_C & EC.$275 

BASIC_C & DeSmet C compiler/w debugger.$325 

BASIC_C & Computer Innovations C compiler.$475 

BASIC_C & Lattice C compiler.$525 

BASIC-C & EC & DeSmet C compiler/w debugger. $425 
BASIC-C & EC & Computer Innovations C 

compiler.$575 

BASIC-C & EC & Lattice C compiler.$625 



Now you can edit, compile and test your program 
from inside the EC editor. In fact, EC gives you 
complete access to the operating system. Do a 
directory, copy or delete files, even run other 
programs without ever leaving EC! 


AH windows can be shown on the screen at 
the same time-, or the screen can be 
dedicated to one file, while the others are 
kept in the background—only a 
keystroke away. You can even cut and 
paste blocks of text between windows! 


EC uses all the PC's special keys so that editing is fast and 
intuitive. In addition to standard editing features, EC provides text 
and command macros, word wrap, paragraph reformatting, horizontal 

scrolling, and color video control. 


Call or write for our full-featured demo. You'll get a standard version of EC 
that can handle up to lOK worth of text files and a complete set of 
documentation. See for yourself how pleasant it is to use an editor that 
gives you multiple windows and free access to your operating system. 

^BASIC-C and EC run on an IBM PC, or look-alike, with at least 128K RAM under 
DOS 1.1 or higher. To use the EC EDITOR’S DOS interface feature you must have 
DOS 2.0 or higher and enough RAM to run the additional program. 

IBM is a trademark of International Business Machines. 

MO. Residents Add 6% Sales Tax. 


OURCE 


C SOURCE 

12801 Frost Road 
Kanseis City, MO 64138 

816-353-8808 
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Mega flex Your 



PC Memory Muscle 
with JRAM-2. 


The first 2 megabyte 
multi-function 
memory board 
for IBM PC 
andall100% 

- compatibles... 


V Modularity for Today 
Memory for Tomorrow 




Increase your computing power with 
Hardware and Software solutions 
for PC’S and compatibles... 

m EXPAND UP TO 2 MEGABYTES PER BOARD. 

Add 256K chips one bank at a time as desired. 

■ MODULAR I/O PORTS - EASY TO CHANGE AND UPGRADE. 

The JRAM-2, with module, fits in a single slot. 

■ FINEST CONNECTOR TECHNOLOGY - NO INTERNAL 
CABLES. All add-on slots are easily accessible. 

■ MOST POWERFUL SYSTEMS SOFTWARE -JETDRIVE AND 
JSPOOL. Unparalleled power and increased computing speed. 


PURCHASE ONLY THE 
FUNCTIONS YOU NEED. 

CHANGE MODULES AS 
YOU WISH. 

AVAILABLE NOW: 

■ JRAM-2 main memory board 

■ JRAM-2 with Clock-Calendar 

■ JRAM-2 with Clock-Calendar, 
Serial Port, and Parallel Port 

■ JRAM-2 with Clock-Calendar 
and two Serial Ports 

■ JRAM-2 with two Serial Ports 

■ JRAM-2 with diskette 
controller 
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linking them into the m-code inter¬ 
preter. The interpreter is supplied 
in both linked and unlinked form; 
256 routines can be linked to it. An 
assembly language routine is called 
by generating a special in-line 
m-code escape sequence. 

The emulation of the Medos 
system is such that all files pro¬ 
duced by the system are accessible 
under MS-DOS, so any of MS-DOS’s 
file handling utilities can be used, 
and all of its hie naming conven¬ 
tions are supported. Beyond this, 
however, there is no special rela¬ 
tionship between the Medos envi¬ 
ronment and MS-DOS. 

The memory model for this sys¬ 
tem is a computer with 64K words 
of memory. Within this space reside 
the stack and the heap. The heap 
plays the same role it does in the 
other implementations. The stack 
holds all static data, local variables, 
and expression evaluations; it also 
holds all code. Therefore, data and 
code are limited to 64K words alto¬ 


gether, and the two resources com¬ 
pete for the same space. Program 
overlays are supported. 

The library modules supplied 
by MRI are adequate, but they are 

T 

JKLhe bbrar)! modules sup¬ 
plied b}’ MRI are adequate, 
but the}! are not as varied as 
those supplied by either Logi¬ 
tech or Volition Systems. 

not as varied as those supplied by 
either Logitech or Volition Systems. 
MRI has modules to support open¬ 
ing and closing files, to perform 
formatted I/O with hies and the 
console, to manage the heap, and 
to call subprograms. String con¬ 


stants may be output to the screen, 
and string variables may be read 
from the keyboard, but there is no 
string manipulation module and no 
module for converting from strings 
to integers. In addition, the MRI 
compiler has no process scheduling 
module, and no module or pro¬ 
gram to support the serial port. 

Four utility programs are sup¬ 
plied: one allows the user to in¬ 
spect, but not edit, hies at the byte 
level; another is a program cross- 
referencer; the third is an m-code 
disassembler that accepts m-code 
hies and produces a mnemonic m- 
code listing; and the fourth pro¬ 
gram is a linker. MRI programs do 
not have to be linked to their libra¬ 
ry modules in order to be exe¬ 
cuted. Unlinked programs are auto¬ 
matically linked at run time, but 
prelinking reduces load time. 

The MRI documentation is 
good and includes an example that 
shows how to link an assembly lan¬ 
guage routine to the MRI system. 


PCsoftware Dan Rollins Don Buresh Ron Watson 


TECHNICAL DISK MAGAZINE 


Throw away your paper magazines! Save shelf space, save 
programming time, with the sizzling ready-to-use source 
code provided in each powerful bimonthly issue (currently 2 
DS/DD disks per issue)! 

Joe Juhasz, our featured BASIC columnist, plows into topics 
ranging from combatting BASIC’s garbage-collection delays 
to creating a powerful data-entry routine to replace the BASIC 
INPUT function. 

As editor of PC FIRING LINE/PC UNDERGROUND (alias Bill 
Salkin), I defy you to find the following topics discussed in any 
magazine — be It paper or disk: Critical-error handling, the 
EXEC function, random file I/O, different memory models, 
bicubic spines, “printf" source code, and maze generation. 

Raging columns on Ada, Assembly, BASIC, C, FORTH, 

FORTRAN, LISP, Pascal, Hardware, and DOS! And NO paper 
magazine can supply FREEWARE, technical DEMO programs, 
and utilities in a ready-to-run format. 

If you have been turned off by disk magazines, then look again. PCFL/PCUG — the magazine of the future — is 
available today for $12 per single issue (half the price of our competitors’ and we contain at least twice their content) or 
$72 for a one-year (six-issue) subscription. 

All funds in U.S. dollars. Foreign countries please send money orders and add $5 (U.S.) airmail for each issue 
Requires 128K RAM and any release of PC-DOS. We ship ONLY DS/DD disks. 

ABComputing 

RO. Box 5503, North Hollywood, CA 91616-5503 • (818) 509-9002 
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No, it won’t roll over and play 
dead. While the funny-looking 
symbols might not make immedi¬ 
ate sense to you, to a PC equipped 
with STSC’s APUPLUS®/PC System 
they tell an amazing story. In just 
11 lines this program describes a 
sequence of events that can’t be 
accomplished by any other single 
software package. 

APL^PLUS/PC System 

The program is written in an ap¬ 
plication development language 
called the APL^PLUS/PC System. 
Briefly, here’s what it does. First, it 
sorts a DOS file containing revenue 
data and plots the revenues as a 
histogram. It calculates mean and 
variance revenues. Then with the 
help of a full-screen editor, it 
creates a memo combining the 
histogram, statistics and descrip¬ 
tive text. Finally the program 
issues a DOS command to the PC, 
dials a host computer, and elec¬ 
tronically mails the memo. All in 
just 11 lines. 

If you have problems that can’t 
be handled by the software you’re 
currently using, you need the 
APL^PLUS/PC System. It costs 
$595.00, and runs on the IBM PC 
with 192 KB of RAM as well as on a 
number of compatible machines. 

See your local dealer for a 
demonstration, or contact STSC 
for the name of the dealer nearest 
you. Call (800) 592-0050, or write 
STSC, Inc., 2115 East Jefferson 
Street, Rockville, Maryland 20852. 
In Maryland, call (301) 984-5123. 


STSC 

A Contel Company 


APL^PLUS is a service mark and trademark of STSC. Inc., 
registered in the United States Patent and Trademark Office 
and in certain other countries. 
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BENCHMARKS 

We compared the three compilers 
among themselves and against sev¬ 
eral other popular compilers using 
some simple benchmarks. Microsoft 
Pascal release 3.13 was used as a 
standard compiler; it usually gener¬ 
ated the fastest code; all other tim¬ 
ings were relative to MS-Pascal. The 
results are summarized in table 2. 
Source code for the benchmarks is 
provided in separate listings. 

The first 10 benchmarks (listing 
1) test the compilers’ codes for the 
most fundamental operations. Since 
all programs are built from thou¬ 
sands of these operations, these 
benchmarks give a reasonable first 
order estimate of the relative per¬ 
formance of the compilers. The last 
test, Eratosthenes Sieve (listing 2), 
is an algorithm for finding prime 
numbers, and is often used as a 
standard benchmark. 

The results clearly separate the 
native code compilers (8086 ma¬ 
chine code) from the pseudocode 


(p-code, m-code) compilers and il¬ 
lustrate the penalty paid for emula¬ 
tion. The pseudocode compilers are 
slower by at least a factor of 10 on 
most of the tests. An outstanding 
exception, however, is the block 
move. This operation, which in¬ 
volves the assignment of an entire 
array to another array variable, 
probably generates one pseudo¬ 
code instruction that is neatly emu¬ 
lated by the 8086 string move in¬ 
struction; it is not surprising that 
the execution time approaches that 
of the native code compilers. 

Within the native code group, 
the results for the Logitech com¬ 
piler were somewhat disappointing 
compared to MS-Pascal, although 
they did compare favorably to those 
for Turbo Pascal. We can only spec¬ 
ulate as to the reasons: MS-Pascal is 
in its third major release. During 
this time the code-generation phase 
of the compiler has probably been 
improved. On the other hand, the 
Logitech compiler is only in its first 


major release. Perhaps it will also 
improve with age. 

Curiously, we observed no dif¬ 
ference in MS-Pascal, whether its 
error checking was turned on or 
off. However, the Logitech compiler 
benefited greatly on a percentage 
basis when its error checking was 
off. We did not test the other com¬ 
pilers with error checking off. 

The following compilers were 
benchmarked in addition to the 
Modula-2 compilers; Microsoft 
Pascal, release 3.13; Microsoft C, 
release 1.04; Turbo Pascal, Borland 
International, release 1.0; and 
UCSD Pascal, Softech Microsystems, 
Inc., release IV. 12. 

irs YOUR CHOICE 

We began this evaluation with spe¬ 
cific criteria for judging the systems. 
None of the systems fully satisfied 
all of our demands, but Logitech 
came the closest. The Logitech sys¬ 
tem would completely satisfy us if it 
produced Intel format object code 


}0QK WAVE MATE BRINGS MUSCLE 1U YOUR 
IBM PC/XT WITH IT’S 80286 MOTHERBOARD 

BULLET-286 makes the XT perferm with greater power and speed than the IBM PC/AT 


It’s the new BULLET-286 motherboard for the 
IBM PC/XT marketplace. This advanced-tech¬ 
nology product utilizes the Intel microprocessor 
80286 while maintaining both hardware and 
software compatibility with the IBM PC/XT. 

By simply replacing the existing XT board 
with our new BULLET-286, you get greater 
power and speed than the IBM PC-AT. Thus, 
existing PC/XT users can preserve their 
investment in hardware and software while 
moving a quantum leap beyond PC-AT 
performance. 

The BULLET-286 contains a 6 megahertz no 
wait state 80286 microprocessor in place of the 
XT’s 4.77 MHz 8088. There is an 80287 math 
co-processor option, 8 IBM expansion slots, 
and enhanced ROM BIOS. The BULLET-286 
Is equipped with 256K bytes of memory, 
expandable to 1 megabyte on-board. 

The BULLET-286 is compatible with the IBM 
PC/XT to a degree far beyond the IBM PC-AT 


product. Application programs and operating 
systems (PC-DOS, CP/M, UCSD Pascal, 

Pick, Oasis, Unix-derivitives) available for the 
XT, can run without incompatibilities on the 

BULLET-286. 

You can order now. The BULLET-286 is avail¬ 
able with 256K RAM, with options to 1 full 
megabyte. Prices start at $1,995. 

Quantity discounts available. OEM and dealer 
Inquiries welcome. 


APOLLO MARKETING 

(a division of Cal. Digital) 

22048 Sherman Way #316 
Canoga Park, CA 91303 
Tel: (818) 883-8390 
Telex: 194369 

In Europe call: Brussels 32 2 649-1070 
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MICROTEC 

RESEARCH 


3930 Freedom Circle. Suite 101, Santa Clara. CA 95054 
Mailing Address: RO. Box 60337. Sunnyvale. CA 95088 
(408) 733-2919 ■ Telex (ITT) 4990808 
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and if it were a little faster. Cer¬ 
tainly its low-level facilities are the 
best. Volition’s system would be 
our first choice if the excellent 
tools it offers were better integrated 
with MS-DOS and if the compiler 
were able to generate native code. 
We offer these recommendations: 

• If MS-DOS compatibility and 
native code generation are most 
important to the user, then Logi¬ 
tech is the only choice and, all 
things considered, a good one. 

• If portability to other computers, 
ease of use, and convenience of 
the overall development environ¬ 
ment are important, and the user 
can forego MS-DOS and native 
code, then Volition Systems’ 
implementation is an outstand¬ 
ing choice. 

• The user who is developing soft¬ 
ware for the PC on the PC may 
want to consider both the Logi¬ 
tech and the Volition compilers. 
(We use the Volition system to 
prepare source files and debug 


syntax errors, then transfer the 
sources to MS-DOS where we 
fine-tune the implementation us¬ 
ing the Logitech compiler.) 

• If the user just wants to see what 
Modula-2 is all about, then the 
MRI system might be the right 
choice, despite its shortcomings. 
For $40, it’s a good introduction 
to the language. Moreover, for an 
additional $160, the source code 
for the compiler can be pur¬ 
chased. Then the user can really 
become a Modula-2 hack . . . 
that is, sculptor! 

Mociula-2186, Release 1.0 

Logitech, Inc. 

805 Veteram Blvd. 

Redwood City, CA 94063 

415/365-9852 

$495 
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Modula-2 Compiler, release 0.3p for 
IBM PC 

UCSDp-System, Version III 


Volition Systems 
P.O. Box 1236 
Del Mar, CA 92014 
619/270-6800 
$395 
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M2M-PC Compiler, Release 1.34 
Modula Research Institute 
1673 West 820 North 
Provo, UT 84601 
801/375-7402 
$40 
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raTSOFTPRODUCTSINC 

A subsidiary of the University of Waterloo 

Announces 


a full screen editor and a family 
of language interpreters for the 
IBM Personal Computer 



For further information contact: 


WATSOFT Products Inc. (519) 886-3700 

158 University Ave. Telex No.: 06-955458 

Waterloo, Ontario- 
N2L 3E9 
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9-TRACK MAG. 

TAPE SUBSYSTEM 

for the 


IBEX COMPUTER CORP. 

20741 Manila Street, 
Chatsworth, CA 91311 
(818)709-8100 
TWX 910-493-2071 


IBM PC 

For information inter¬ 
change, backup and archi¬ 
val storage, IBEX offers a 
9-track, IBM format-com¬ 
patible y 2 "magnetic tape 
subsystem for the IBM PC, 
featuring: 

■ 42 M-Bytes on a single 
reel. 

■ Automatic loading. 

■ IBM format 1600 cpi. 

■ Software for PC-DOS, 
MS-DOS or CPM-86. 


Write, phone or TWX 
tor information 
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Discover 
Solutkms 
With Vision 


Dealers are finding Pacific Datanet's 
Vision"^ hard disk subsystems are 
today’s personal computer users’ 
choice for mass storage subsystems. 

The Vision Series is more than 
illusionary— read on! 

Capacity A variety of subsystems — 
12110Mb, 19117Mb, 26121Mb, 
40132Mb, 50/43Mb, 70162Mb, 
105/92Mb, and 1401125Mb. 

Sojlware Menu-driven software 
makes installation simple with the 
IBM PC, XT, or IBM compatible. 

Complete Sub -System Vision Series 
are complete. Subsystems include 
a 5%” Winchester, our controller, host 
adapter, heavy duty international 
power supply, software and cables. 


Fast Tape Backup " tape 

strearhdr backs upat &c£uisistent& 
per minute, using standard 90Jps, 
tapes.‘ 

Error Correction Subsystems 
provide 8 bit error correction. 

Reliability Stringent quality control 
assures reliable operation. 

Price Prices start at $2,195 for the 
hard disk subsystem, and $1,995 for 
the streaming tape backup. 



Dealer Inquiries Invited 
PACIFIC DATANET, LTD. 

4701 Patrick Henry Drive, Bldg. 9 

Santa Clara, CA 95054 

[408] 980-0693 Telex: 759341 

* VISION is a trademark of Pacific Datanet, Ltd. 

*IBtVI is a trademark of International Business Machines Corp. 
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LISTING 1: MODULE Benchmark 

MODULE Benchmark; 

(* This benchmark program (with minor changes) 

is from "The Personal Computer Lilith," by N. Wirth, 
Institute fur Informatik, ETH Zurich, 1981. *) 

FROM Storage IMPORT ALLOCATE; 

FROM Terminal IMPORT Read, Write, WriteLn; 

TYPE 

NodePtr = POINTER TO Node; 

Node » RECORD 

X, y : CARDINAL; 
next : NodePtr; 

END; 

VAR 

a, b. c : ARRAY C0..255] OF CARDINAL; 

M : ARRAY [0..99], [0..99] OF CARDINAL; 

m : CARDINAL; 

head : NodePtr; 

PROCEDURE Test(ch ; CHAR); 

VAR 

i, j, k : CARDINAL; 
p : NodePtr; 

PROCEDURE P; 

BEGIN 
END P; 

PROCEDURE Q(x, y, z, w : CARDINAL); 

BEGIN 
END Q; 

BEGIN 


CASE ch OF 

{*-Loops-*) 

•a' : (* Empty REPEAT loop *) 
k := 20000; 

REPEAT 

k := k - 1; 

UNTIL k - 0 I 

■b' ; (* Empty WHILE loop *) 
i :» 20000; 

WHILE i > 0 DO 
i i - 1; 

END I 

'c' : (* Empty FOR loop *) 

FOR i := 1 TO 20000 DO 
END I 

(*-Cardinal Arithmetic-*) 

•d’ : (* CARDINAL arithmetic *) 
j := 0; 
k :» 10000; 

REPEAT 

k k - 1; 

j j + 1; 

i (k * 3) DIV (j * 5); 

UNTIL k = 0 I 

(*-Array Indexing-*) 

*e' : (* Array of single dimension *) 
k ;» 20000; 
i := 0; 
bCO] :« 73; 

REPEAT 

a[i] b[i]; 
bCi] :» a[i]; 
k ;» k - 1; 

UNTIL k = 0 I 


The Graphics Link 
between your 
IBM PC and your 
Computer Network 


PC-PLOT TEKTRONIX 4010 

Terminal Emulator 

for your IBM PC 

Your IBM Personal Computer becomes a powerful 
graphics workstation with PC-Plot and your 
mainframe graphics software from ISSCO, SAS, 
Precision Visuals, or Tektronix. Allows direct access 
to CAS Online and Questel DARC chemical 
databases. Save picture files on PC diskette, redraw 
on IBM printer or Hewlett-Packard 7470A plotter. 
Includes VT-100 emulation and autodial modem 
support. 

Call for immediate shipment with purchase order 
number or VISA/MasterCard number or send check. 

Call or write for complete technical brochure. 

plus $3 
shipping 

For information call: 

800-833-2252 

ext 260 


2152 E. DUBLIN GRANVILLE RD. SUITE 205 
COLUMBUS, OHIO 43229 614-882-4786 
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APC MEGABASIC 


The Mercedes-Benz’ of BASICS 

8086/88 IBM PC AT MS-DOS 
CP/M-86 MP/M-86 TURBODOS 

NETWORK COMPATIBLE: PCNET, 3-COM, NOVELL, ETC. 

MEGABASIC reduces program development time and memory 
requirements dramatically, executes up to 6 times faster than 
MBASIC interpreter, is highly portable among virtually all micro¬ 
computers, and Is supported by outstanding documentation. 

BENEFITS: 

• Addresses up to 1 Mb programs, data. 

• Executes as fast as many compilers. 

• Superior debugging facilities. 

• BCD arithmetic eliminates rounding errors. 

• Simple to use—No complicated field statements. 

• Source code protection with "scramble” utility. 

• Easy-to-use strings (up to 64K long). 

THE COMPLETE PACKAGE: 

—Developmental version of MEGABASIC in precisions up to 18 digits. 
—Run-time semi-compiler version. 

—Compaction utility reduces program size. 

—Cross-reference generator lists all variables, arrays, subroutines, 
functions, etc. 

—Function library with fast sorts, yes/no prompt routines, matrix 
manipulation and other routines ready to plug into your programs. 
—Configuration program. 

—38()-page manual with more than 2,500 index entries. 

Complete package: $400, with 30-day money back guarantee. 


I 


Suite 425 
4600 Duke Street 
Alexandria, VA 22304 

1-800-368-2248 

(In Virginia, 1-703-751-2574) 
Dealer Inquiries invited. VISA or MasterCard accepted. 


AMERICAN 

PLANNING 

CORPORATION 
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Networking Raised to a 
Greater Power 


Advanced Technology. With it, IBM tripled the speed of the 
PC and increased its memory capacity five-fold. Nowhere is 
this increase in computing power more important than in 
networking situations. If the ATs technological advances 
have prompted you to look into a multi-user network, you 
owe it to yourself to take a closer look at MultiLink 
Advanced"’ ... a unique multi-tasking, multi-user network¬ 
ing system that runs programs under PC-DOS 3.0. 

Eight Workstation^ for the Price of an AT. MultiLink 
Advanced'"' represents the next generation in networking 
systems for IBM microcomputers. The system enables ter¬ 
minals, connected to a single AT, to emulate IBM-PCs hav¬ 
ing up to 480K of RAM (The PC-Shadow"’terminal, shown 
above, even has a PC look-alike, as well as work-alike, 
keyboard and display). 

This means that instead of spending $3,000 per worksta¬ 
tion for a PC with a Kilobuck “Network Interface Board,” you 
can use inexpensive terminals . . . eight of which cost less 
than an IBM AT. Even if you need only one workstation 
connected to your AT you’ll realize significant savings. 


MultiLink Advanced . Instant Access to All of Your 
Resources. Central to most multi-user situations is the 
need to coordinate a variety of printers. With what's been 
described by PC-Tech Journal as “. . . by far. the best print 
spooler for the IBM PC,” MultiLink Advanced"’ gives users 
the option to print either at their workstations, or at a central 
location. In addition, programs and files can be shared by 
multiple users locally or through use of a modem. Just think 
of it . . . having remote access to an AT with a lightweight 
terminal modem. 

Although designed to take advantage of the AT. MultiLink 
Advanced "’ runs on all versions of PC-DOS. except 1.0, and 
certain implementations of MS-DOS. A wide range of lead¬ 
ing programs are supported which include WordStar, 
dBASE III, Multimate, and Lotus 1-2-3. 

Get the Advanced Story Today. Call The Software Link 
Today for complete details and the dealer nearest you. Multi- 
Link Advanced " is immediately available at the suggested 
retail price of $495 and comes with a money-back guaran¬ 
tee. VISA, MC. AMEX accepted. 


IBM PC. AT. & PC-DOS are trademarks of 
IBM Corp. MS-DOS. WordStar. dBASE III. 
Lotus 1-2-3. and Multimate are trademarks 
of Microsoft Corp.. MicroPro. Ashton-Tate. 
Lotus Development Corp.. & Multimate 
tnlernalionat. respectively. 


[SffltioDGGyifQCs 

C^)tHE software link, INC. 

8601 Dunwoody Place. Suite 336. Atlanta. GA 30338 Telex 4996147 SWLINK 

CALL; 404 998-0700 

Dealer Inquiries Invited 

MultiLink Advanced '' is a trademark of The Software Link. Inc. 
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'f : (* Two-dimensional array *) 


REPEAT 


FOR i ;» 0 TO 99 DO 


p :* p'.next; 


FOR j ;= 0 TO 99 DO 


UNTIL p = NIL; 


M[i, j] := MCj, i]; 


k := k - 1; 


END; 


UNTIL k = 0 


END 1 


END; 


(*- Procedure Calls -*) 


END Test; 


. 'g' : (* Call of empty, parameterless procedure *) 




k :» 20000; 


VAR 


REPEAT 


ch : CHAR; 


P; 


n : CARDINAL; 


k := k - 1; 


q : NodePtr; 


UNTIL k » 0 1 






BEGIN (* of MODULE Benchmark *) 


'h' ; (* Call of empty procedure with four parameters *) 




k 20000; 


head := NIL; 


REPEAT 


n := 100; 


Q(i, J, k. ra); 


REPEAT {* initialize list *) 


k :« k - 1; 


q :•= head; 


UNTIL k = 0 1 


NEW(head); 




head*.next := q; 


(*.Block Move.*) 


n := n - 1; 


'i' : (* Copying arrays (block moves) *) 


UNTIL n = 0; 


k :» 500; 




REPEAT 


Write(’>'); 


k k - 1; 


Read(ch); 


a :» b; 


WHILE ('a* <= ch) & (ch <= 'j') 00 


b := c; 


Write(ch); 


c := a; 


WriteLn; 


UNTIL k « 0 1 


O 

(1 

c 




REPEAT 




n : = n + 1; 


'J' : (* Pointer chaining *) 




k := 500; 


Test(ch); (* call the test routine *) 


REPEAT 


IF (n MOO 50) = 0 THEN 




WriteLn; 


p := head; 






END; 




WriteC.'); 


Even If You Don’t Have The 8087... 



^Extends & enhances the power of DEBUG by adding 
complete support for the 8087 numeric coprocessor. 
^Register values are displayed with 18-digit floating¬ 
point accuracy 

^^Status, Tag, and Control words are identified. 

PLUS! 

^Enter decimal values directly into any 8087 register. 
Initialize the 8087 with one command. 

^Requires DOS 2.x DEBUG. 
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Rush S49.95 to: 

RollinSoft PO Box 12147, La Crescenta CA 91214 

Created by Dan Rollins 
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GONTROLIEI 

New 1/2" Tape 
'ontroller for the IBM-PC 

TC-PC is a high performance tape 
controller for the IBM-PC with these 
important features: 

• Capable of reading and writing 
industry standard 1/2" tape 

• Comprehensive software tools 
supplied 

• 8 bit parallel recording with parity 
and read-after-write verification of 
data 

• Compatible with most nine track 
formatted tape drives 

• Operates with tape drive speeds up 
to 120 inches per second; allows 
data transfer rates of up to 192,000 
bytes per second 

• Economically priced at $880 
For more information on the TC-PC, 
cal! or write today. 

Dealer/Distributor inquiries invited. 

OVERLAND DATA, IND. 

5644 Kearny Mesa Rd., Suite A 
San Diego, CA 92111 
Je\. (619) 571-5555 
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PROGRAMMER’S DEVELOPMENT TOOLS 








Qree^A 

to our fellow programmers 



ver the past year 
we at Programmer’s Connection have had the 
good fortune to meet and talk with hundreds 
of fellow programmers throughout the country. 
We wish to extend our warmest season’s greetings 
to all who have responded to our advertising. And 
we invite programmers like yourself to call us for 
the software development tools you need in 1985. 

When you call Programmer’s Connection you 
will talk with an experienced programmer. Our 
people have many years of professional experi¬ 
ence encompassing the design, programming, 
documentation and support of software systems 
ranging from large mainframes to personal com¬ 
puters. Hence our motto, “Programmers Serving 
Programmers.” 

Our philosophy is to offer knowledgeable and 
dependable service at the lowest possible price. 
Compare our ad with the competition ... you’ll 
see the difference. Call us today ... you’ll hear 
the difference. 

Sincerely, 

Michael P. Colarik 
President, 
Programmer’s Connection 


Happy Holidays 
and Best Wishes for 1985! 


IBM Personal Computer Language and Utility Specialists 


LANGUAGES: 


List Ours 

8088 Assembler w/Z-80 Translator 2500 AD. 100 89 

C-86 by Computer Innovations. 395 309 

CB-86 by DRI . 600 429 

DeSmet C Compiler with Debugger. 159 145 

Instant-C by Rational Systems, Interpretive C . 500 469 

Janus/ADA + Tools by R&R. 700 499 

Lattice C Compiler. 500 299 

STSC APL*Plus/PC. We Can Support You! 595 499 

Xenix Development System by SCO. 1350 1099 

Call for Prices and Information about other Languages. 


Special Holiday Season Sale Price! 

*Mark Williams C Development System $429* 

The MWC Development System defines a new 
standard for C Compilers. The compiler provides- 
excellent benchmarks and extremely fast 
compilations. In addition, the system includes its 
own assembler and source level debugger. Best of 
all, you can now save an additional $30 off our 
already discounted price. Call for details. 

Manufacturer’s List Price $500. 


•“Special Introductory Offer*** 

Save $50 off manufacturer's list price! 

BetterBASIC by Summit Software $149 

This new approach to BASIC programming supports 
modular structured techniques, large workspaces, 
incremental compilation, pointers and more. An 
optional 8087 Math Module is available for $89. 


UTILITIES: 


List 


Btrieve by SoftCraft. 245 

CodeSmith-86 by Visual Age. 145 

Communications Library by Greenleaf. 160 

C-Food Smorgasbord. 150 

C Power Paks from Software Horizons.CALL 

C-Tree by Faircom. 395 

C To Dbase by Computer Innovations. 150 

C-Utilities by Essential Software. Sale Priced! 149 

Dr. Halo. 100 

ESP for C or Pascal by Bellesoft.CALL 

FirsTime for C by Spruce Tech. 295 

Graphic from Scientific Endeavors. 195 

Greenleaf Functions Library. Sale Priced! 175 

Halo Color Graphics for Lattice, Cl-86. 200 

Panel Screen Design/Editing by Round hill. 295 

Pfix 86 by Phoenix Software. 195 

Pfix 86 -I- by Phoenix Software. 395 

Phact by Phact Associates. 395 

Plink-86 Overlay Linkage Editor . 395 

Pmate by Phoenix Software. 225 

Profiler by DWB & Associates. New Low Price! 125 

Tools by Blaise Computing.CALL 

Trace-86 by Morgan Computing. 125 

Windows for C by Creative Solutions. 195 


Ours 

199 

129 

139 

109 

CALL 

359 

139 

119 

89 

CALL 

269 

179 

139 

125 

234 

175 

355 

359 

310 

175 

99 

CALL 

115 

159 


Prices are subject to change without notice. 

Call for our New Catalog consisting of 
200-f Programmer’s Development Tools 
Exclusively for IBM PC’s and Compatibles. 

_Account is charged when order is shipped._ 


■800-336-1166 ifS 


Programmer’s Connection 

281 Martinel Drive 

Kent. Ohio 44240 (216) 678-4301 

“Programmers Serving Programmers” 


In Ohio) 


CIRCLE NO. 226 ON READER SERVICE CARD 

























































« GREAT EVENTS 

500 BC 300 AD 1438 1675 1822 1866 
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3. GUTTENBERG MAKES 

PRINTING PRACTICAL 

1. ABACUS 

INVENTED 

6. TRANSATLANTI 
CABLE LAID 

4. VIVALDI B 

ORN 

2. MAYANS DEVELOP \ 

SOLAR CALENDAR ] 




5. DA GUERRE CREATES 

FIRST “PHOTOGRAPH” 


r 


YES! 


PC DISK, RQ Box 5930, Cherry Hill, NJ 08034 

I want to build a library of software for my PC, PC XT, PCjr 
and PC AT. Please accept my subscription to PC DISK for: 


n 


□ One issue for $34.95. □ Three issues for $84. □ Six issues for $149. 

Prepayment only SAVE OVER $20! SAVE OVER $60! 



Savings based on $34.95 single issue price. 

Mr./Mrs./Ms_ 

Company_ 


Address 


please print full name 

_Title_ 


Check one: □ Payment enclosed $. 


-State- 


Charge my: □ American Express □ Visa □ MasterCard 

Card No-Exp. Date_ 

DEDUCT AN ADDITIONAL 10% WHEN YOU USE YOUR CREDIT CARD OR 
ENCLOSE PAYMENT WITH YOUR ORDER! (Offer good in US only) 

Bill me later 


Add $5 per disk in Canada and all other foreign countries for shipping Air Printed Matter. 
Please allow 30 to 60 days for delivery of first disk. 


PT8Z04 


“j 































8. TURING CREATES ARTIFICIAL 
INTELLIGENCE TEST 


1676 
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1950 


7. BELL INVENTS 
TELEPHONE 


1982 1983 
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9. IBM UNVEILS PC 


PC DISK, 


the continuous library of software for the IBM PC, 
PC XT, PCjr and PC AT, is the culmination of 
thousands of years of advances in the arts, 
sciences and communications. 

Every PC DISK brings you up to 6 new, pre-tested programs that help you expand the functions 
of your IBM PC or compatible! With each issue, you’ll receive new business, education, personal 
management and recreation programs that will add hundreds of dollars of new programs to your 
software library! 


When you subscribe to PC DISK you’ll receive a new disk every six weeks, complete with a fully 
illustrated User Manual to prompt you through each new program and utility. Subscribe to PC DISK 
today and save over $60! You’ll maximize the practical value of your PC and discover new uses that 
will help you get more out of your micro! 

In Just nine months you can add over 36 new programs and applications, adding new power and 
dimension to your PC for only $149! And if you use your credit card or enclose payment with your 
order, you’ll save an additional 10%! 

PC DISK, THE GREATEST SOFTWARE DISCOVERY FOR YOUR IBM PC OR COMPATIBLE! 


Product Specifications: 

• PC DISK will operate on IBM PC, PC XT, PCjr, and PC AT under PC or MS DOS 1.1, 2.0 and 2.1, requiring a minimum of 
128K. 

• Monitor vs. TV is recommended. 

• All programs are fully tested and guaranteed to run. Damaged or faulty disks will be replaced at no charge. 

• All programs and documentation are copyrighted by Ziff-Davis Publishing Company. All rights of reproduction in all 
forms and media strictly observed. 


FOR FASTER SERVICE, PHONE TOLL FREE 1-800-932-0017 (In NJ only 1-800-624-0497) 

Also available at your local dealer. 
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UNTIL n = 100; 
WriteLn; 
Wr1te(*>'); 
Read(ch); 

ENO; 

END Benchmark. 


LISTING 2: MODULE Primes 

MODULE Primes; 

(* 

This program performs 10 iterations of finding the prime 
numbers among the first 8190 positive integers using 
the Eratosthenes Sieve algorithm. It is adapted with 
minor changes from a program listed in BYTE magazine, 
January 1983. 


(* Turn all error checking off: *) 

FROM InOut IMPORT WriteLn, Writeint, WriteString, Write; 
CONST Size = 8190; 

VAR Flags : ARRAY[0..Size] OF BOOLEAN; 


i, prime, k, count, iter : CARDINAL; 

BEGIN 

WriteString{"10 iterations"); 

WriteLn; 

FOR iter ;= 1 TO 10 DO 
count := 0; 

FOR i :» 0 TO Size 00 
FlagsCi] :« TRUE; 

END; 

FOR i :* 0 TO Size 00 
IF FlagsCi] THEN 
prime :» 1 * 2 + 3; 
k := i + prime; 

WHILE k <= Size DO 
FlagsCk] :» FALSE; 

INC(k, prime); 

END; 

INC(count); 

ENO; 

END; 

Write!".-); 

END; 

WriteLn; 

WriteInt(count, 6); 

WriteString!" primes"); 

END Primes. 


C 

UTILITY LIBRARY 

The C UTILITY LIBRARY is a set of 200+ functions designed 
specifically for the PC software developer. Use of the Library will 
speed up your development efforts and improve the quality of 
your work. 

• BEST SCREEN HANDLING AVAILABLE 

• WINDOW MANAGEMENT, COLOR GRAPHICS 

• DOS 2 DIRECTORIES, COMMUNICATIONS 

• KEYBOARD, PRINTER, TIME/DATE 

• EXECUTE PROGRAMS, BATCH FILES 

• STRINGS, BIOS, AND MUCH MORE 

• ALL SOURCE INCLUDED-NO ROYALTIES 

Available for Microsoft/Lattice $149, Computer Innovations 
$149, Mark Williams $149, DeSmet $99. Add $3 shipping. N.J. 
residents add 6% sales tax. Visa, MC, checks—10 days to clear. 

Order direct or through your dealer. Dealer/Distributor inquiries 
welcome. 

ESSENTIAL SOFTWARE, INC. 

!914) 762-6605 

PO. Box 1003 
Maplewood, N.J. 07040 


MicroScript™ $50 

Customizable Text Formatter 

• headers, footers, footnotes 

• top and bottom page floats 

• multiple columns with column balancing 

• top and bottom column floats 

• keeps, widow and orphan suppression 

• table of contents, index 

• boxes, lists, section numbering 

• generalized indentation and text attributes 

• macros, symbols, conditional processing 

• mail merge, character parse or fixed fields 

• full path support (PC-DOS* 2.0+) 

• all ASCII printers 

• customize by profile 


MicroEd™ $50 

Customizable Full Screen Editor 

• full cursor control by character, word, or line 

• position to top or bottom of window or file 

• scroll by line or window 

• global or selective find and replace 

• delete by character, word, line, or block 

• read external files into current file 

• copy, move, and write blocks of text 

• insert, overlay, wordwrap, split, or join 

• all cursor addressable VDTs 

• customize by profile 


Postpaid within U.S. & Canada, outside U.S. add $5, CA residents add 6 y 2 %, 

8 " SS/SD CP/M- 86 *, 8 " SS/SD CP/M- 68 K*, 5.25" DS/DD PC-DOS 2.0-f.* 


MicwType™ 

6531 Crown Blvd., Suite 3A, San Jose, CA 95120 
(408) 997-5026 



* CP/M-86, CP/M-68K, are trademarks of Digital Research, PC-DOS is a trademark of IBM Corporation. 
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You canfiUaXecmarMassfilewithaUofthese. 

Twice. 


Great authors need great storage. 

Everyone from Aeschylus to Zola can put 
their thoughts to rest in Tecmar’s 
Massfile. 

Like great authors great businesses (or 
soon to be great) need great storage. If 
your business demands the full capability 
of your IBM PC or Apple Lisa, you should demand 
the features of Tecmar’s Massfile. 

Mainframe Storage for Micros — access up to 74 
Megabytes from your personal computer. 

Reliability & Performance — with a Tecmar Massfile 
you have the data integrity and reliability normally 
found only in large mini and mainframe computers. 
Massfile is very fast, too. You get a disk drive average 
access time of 35 milliseconds and a data transfer rate 
of up to 1.2 megabytes/second. 


Fast, accurate backups — make 
backups and archival copies for all your 
important data (up to 0.5 megabytes/sec 
ond) with the built-in strecuning tape 
cartridge system. That means backing up 
all 74 Megabytes in less than 20 
minutes. 

Easy to use — use your Tecmar Massfile just like any 
disk on your IBM PC or Apple Lisa. You will find that 
Massfile is ideal for use with Unix, Xenix, networking, 
^lnd/or large data bases. 

All Tecmar products are backed with a commitment to 
quality and innovation. Protect your investment by us¬ 
ing value-added hardware from Tecmar. For additional 
information contact Tecmar, Inc., 6225 Cochran Road, 
Cleveland, Ohio 44139; (216) 349-0600. 


'Ifecmar 

THE POWER BEHIND THE PC 
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IF “C” IS YOUR LANGUAGE, 


LRTnCE WINDOW" 

FmmNmr On, JUnbarJSppUcalioia Could Have Wndaws! 




W indows are no gimmick. Ask any 
user of a windowed product. 
Windows can bring unrehearsed 
combinations of data side-by-side for 
viewing. Windows can overlay new 
information atop old, yet can restore 
the old with a keystroke. Windows let 
the limited space of a screen show 
many things, not just one thing. 

Windows are one of the new software 
features people have come to expect. 
And why not? They make using soft¬ 
ware more convenient, more versatile. 
But how do you add this technique to 
your applications without disappearing 
for several months of R&D? 

With Lattice Window, that’s how. It’s a 
product we’ve been waiting months for. 
One of those rare programming tools 


which will change the way you think of 
program design. Here’s how: 

Lattice Window takes over all screen 
management. It is an extensive set of 
object code functions which you mere¬ 
ly call from your C program. 

Think of a window as a screen, a 
screen of flexible size. You can tell Lat¬ 
tice Window to open and close many 
such virtual screens. Up to 255 at a 
time, each from 1x1 to 255x255 bytes. 
Then tell "Window” to display any por¬ 
tion of these virtual screens on the phy¬ 
sical screen — as many as fit. Tell "Win¬ 
dow" to place them wherever you want, 
overlapping and overlaying at will. 

Windows no longer needed may be 
closed. Any background area overlaid 
earlier (which could be corners of 


HALO 

A Spectacular Graphics Ex^isian to Lattice C 


PMfiTE 

ThePrograramer’s 

WordProcessor 

P mate was designed for program¬ 
mers. We’ll wager that you cannot 
find a programmer who has discovered 
Pmate and moved on to something else. 

Pmate is a full screen editor with ten 
auxiliary buffers for squirreling away 
pieces of text until needed. It uses single 
key commands to move the cursor, or 
text, or insert or delete, or rescue sev¬ 
eral thousand characters of deleted text. 

It has a format mode for tab setting or 
wraparound and shaping when it’s time 
to write documentation. Pmate lets you 
assign chains of commands or strings of 
text to single keys: one keystroke could set 
up the entire shell of a new C function, 
for example. 

Pmate has variables, if-then state¬ 
ments, loops. It calculates, and converts 
decimal to hex to binary and back. You 
can write compact programs (called 
"macros") to delete comments, for exam¬ 
ple, or check syntax, or process long 
sequences of commands. Macros can al¬ 
phabetize lists, do row and column math, 
perform a series of operations on multi¬ 
ple files, even summon other macros. 

Put another way, Pmate is a text editor 
with its own built-in interpretive lan¬ 
guage. A language you can use to com¬ 
pletely customize this text editor to your 
fancy. Possibly the most artful, ingenious 
program you have ever seen. 

Product Code: S0600 Our Price: 

Suggested Retail: $225.00 nzs.oo 


H alo™ will astound you. It provides a 
complete library of graphic func¬ 
tions which can be linked with your Lat¬ 
tice programs to create full-color charts, 
graphs, simulations, even animation. 

Over 100 commandsme at your 
disposal, including plot, line, arc, box, 
circle, plus single commands to produce 
bar graphs and pie charts. Pattern-fill 
and dithering commands give your 
graphics impressive texture and color 
mixes, rubber-banding draws shapes for 
interactive users, area moves produce 
animation, fill and flood commands paint 
areas. The newest version allows you to 
define your own world coordinate 
scheme, divide the screen into 
"viewports” (windows), and scale 
graphic figures automatically. 

It’s a long list of capabilities which 
make for an extraordinarily powerful 
product. In fact. Halo is so good that 
manufacturers of graphics boards and 
systems are adopting it as a standard 
graphics language. So it can bridge your 
application to other systems. CAD-CAM 
developers, especially, have embraced 
its device-independent approach for 
maximal portability. 

Halo is a dazzling demonstration of 
why C has become the language of 
choice among programming profes¬ 
sionals: its function library architecture 
means you can tremendously enhance 
your firepower by acquiring libraries of 
software like Halo with dramatic 
economy of time and money. 

Requires IBM monochrome or color 
graphics card or equivalents. 

Product Code: S0300 Our Price: 

Suggested Price: $200.00 <125.00 


several windows) will pop back to the 
screen. Think for a moment what a 
programming job that technique 
represents. 

■To your pro^am, the entered win¬ 
dow is the entire screen — all row and 
column references are relative to the 
window no matter its absolute position 
in the screen. All scrolling occurs only 
within the active window. The cursor 
will not leave its boundaries until your 
program says to. Any screen window 
may be entered for display, data entry, 
whatever. Any virtual screen — 
displayed or not — may be read from or 
written to by your program. 

• You can move a window on the 
screen. 

• You can grow it to display more of 
the underlying virtual screen. Or 
shrink it to show less. 

• You can control screen attributes 
(color, blinking, inverse video, etc.) of 
any window. 

• You can direct output to either the 
monochrome or color board. 

It’s a formidable product which will 
add incomparable flair to your next 
application! 

Product Code: S0800 
Suggested Price: $295.00 $235 



PLINK86 

Overlay Unkage to Expand 

S oftware is becoming ever more 
sophisticated, which means more 
complex programs requiring large 
chunks of memory. But if you use extra 
memory, if you count on users to have 
expanded RAM, you will forego sales to 
those who do not. 

Plink86 is the answer. It takes on the 
job of shoe-horning large programs into 
small memory. First, Plink86 acts as an 
alternative to DOS’ Link. For a language 
like C which encourages design of sep¬ 
arately compiled object modules in the 
Microsoft relocatable format, Plink86 
pulls modules together into single com¬ 
piled programs. But Plink86’s overlay 
power is what has gained it a reputation 
as a miracle worker. It binds into the 
compiled program its overlay manager 
which knows how to swap modules of 
your large linked program between disk 
and memory, so that each can temporar¬ 
ily occupy the same memory space. 

Unlike other linkers, the overlay 
manager acts on its own, needing no 
calls from the source program. Instead, 
Plink86’s straightforward overlay 
description language allows you to 
describe your overlay structure in one 
place in your program — a structure 






PC BRAND HAS THE TOOLS 

Your PnxIuctMty CouM T^e Off WHh 
Our CmnsnKuf Line of Precision Tbois 


C-FOOD SMORCSASBORD 

RMena ofDiMcnilttoPiepaxe CFuncti<ms 


C is a language of function libraries: 

sturdy routines which your 
application can effortlessly reference to 
get the job done. But someone has to 
write them. It would take months to 
concoct and perfect the complex and 
useful servings which have been 
prepared for you and thoroughly tested 
in C Food Smorgasbord™. 

Decimal Arithmetic: Functions to 
perform operations on binary-coded 
decimal (BCD) numbers of up to sixteen 
significant digits. Includes trigonometric 
and logarithmic functions, powers, 
conversions to strings, and much more. 

Level 0 I/O Functions: Enable you to 
perform direct I/O operations for 
screen, keyboard, printer, and 
asynchronous port with no dependence 
on higher I/O functions to minimize 
memory usage and maximize speed. 

IBIVT^ PC BIOS Interface Access: 
Allows you to get at the basic I/O 
services in the ROM BIOS not available 
through the normal operating system to 
get and set the video mode, cursor 
position, color and screen attributes. 


Your Art of the Pa^iUe 

permitting up to 4,095 overlays stacked 
32 deep. And you don’t have to re¬ 
compile to re-arrange the structure. 

PlinkSG is a two pass linkage editor. On 
the first reading it determines all mod¬ 
ules which need loading, to insure 
greater flexibility in assigning memo^ 
segment addresses before the disk file 
is created on the second pass. It can 
even sub-divide its linked output into 
multiple files for programs which must 
span more than one disk. 

But most of all it sets you free to write 
the comprehensive code today’s users 
have come to expect without sacrifices to 
memory constraints. 


keyboard shift, scrolling, printer channel 
and port status. 

TIP, the terminal independence 
package: Lets you easily move programs 
to computers with different types of 
terminals. 

There is a basket of delicacies beyond 
this brief list; a cornucopia to sample, 
any one of which will save valuable time 
and pay back far more than C-Food 
Smorgasbord’s overall price. 

Product Code: S0200 Our Price: 

Suggested Price: $150.00 QQ 


All products operate on the IBM PC or 
PC/XT under PC-DOS and require no 
more than 64K of RAM unless indicated. 

Prices, terms and specifications 
subject to change without notice. 

Prices do not include shipping and 
handling. 

You may freely use these products to 
create software applications for re-sale 
without additional licenses or royalty pay¬ 
ments, provided your applications are not 
wholly or substantially replications of the 
products themselves. 


Unix TM Bell Laboratories / Lattice C, C-Food 
Smorgasbord, and Lattice Window TM Lattice Inc. / MS 
TM Microsoft Inc. / Halo TM Media Cybernetics / IBM TM 
International Business Machines / Floats? TM Microfloat / 
Panel TM Roundhill Computer Systems Ltd. / PlinkSS and 
Pmate TM Phoenix Software / CP/M-86 TM Digital 
Research 


PANEL 

Are Ibii StiU Coding Hand-Made Data Entry Screens? 


Product Code: S0500 
Suggested Price: $395.00 


Our Price: 

<315.00 


D esigning custom screens is intricate, 
time-consuming, and costly. It can 
make you the loser in competitive 
bidding. It can add weeks, even months 
to bringing your product to market. 

But not when you use PaneF^. Put 
Panel to work and you hire a superpro¬ 
grammer for the minimum wage. Telling 
Panel your screen design is like using a 
word processor. You can add, move, 
copy, delete, and reshape fields with 
single key commands. The result? 
Finished C program code with field 
descriptors, color and highlighting, input 
editing by type of field, help keys, and 
warning messages. 

Panel can also create a terminal 
selection program customized for your 
application, and gives you a utility to 
quickly test your finished screens. It 
even includes a multi-key data file 
maintenance program which interacts 
with the screen you design. All the tools 
you need to generate code for the 
trickier aspects of your application, or 
even to create stand alone data entry 
and retrieval products without any 
programming. 

Panel routines are powerful. Unlike so 
many programs which make error 
correction difficult once a field is 
departed. Panel gives the user full field- 


to-field movement for editing, and 
overtype or insert/delete within fields. 

A truly superior productivity tool 
every developer should have. 


Product Code: S0400 
Suggested Price: $295.00 


Our Price: 

<235.00 


FliQfiT-«7 

Software Support for 
the 8087Math Chip 

F loat-87^'* is a library of floating-point 
math routines which are merged into 
a Lattice C interface library. The rou¬ 
tines handle all arithmetic functions and 
the most frequently used transcendental 
or trigonometric functions, and pass all 
numbers to the 8087 to take advantage of 
its 80-bit data format. 

Putting Float-87 to work with an 8087 
can increase the speed of floating-point 
calculations by 40 times or more — and 
with greatly expanded accuracy. If you 
or your customers have an Intel 8087 
math processor chip on board, this 
software will switch on its afterburners. 


Product Code: S0700 
Suggested Retail: $125.00 


Our Price: 

< 100.00 


You won’t find an offer like this 
elsewhere: Exceptional prices 
and software fully supported by a 
knowledgeable staff specializing 
in ’C’ and companion tools. 

PC Brand and Craftsman 

© 1984 PC Brand are trademarks of PC Brand 


1-800PC BRAND 

That’s l-(800) 722-7263. In NY State call (212) 410-4001. 

Charge your purchase to MasterCard or Visa. 

Or mail your order and check to 
PC Brand, RO. Box 474, New York, N.Y. 10028 


CIRCLE NO. 170 ON READER SERVICE CARD 









Statistics, reports and plots 
happen magically with 
SPSS/PC-the Statistical 
Package for IBM PC/XTs* 

SPSS/PC is the most comprehensive 
statistical package for performing 
simple or complex tasks, regardless of 
data size. It maintains feature and 
language compatibility with mainframe 
SPSS, while optimizing for the PC 
environment. 

Statistics range from simple 
descriptive to complex multivariate, 
including Multiple Regression. ANOVA. 
Factor and Cluster analysis. Loglinear 
and nonparametric procedures 
are also included. 

Simple facilities allow 
transfer of files between 


SPSS/PC and programs like Lotus 1-2-3, 
dBase II and SAS. A complete Report 
Writer. Plotting facilities and a Communi¬ 
cations program for mainframes round 
out a fully integrated product. 

For more information, contact our 
Marketing Department without further 
ado. And see what a little stat magic can 
do for you. 

SPSS Inc., 444 N. Michigan Avenue, 
Chicago. IL 60611. 312/329-2400. 

In Europe: SPSS Benelux B.V., 

P.O. Box 115, 4200 AC Gorinchem. 

The Netherlands, Phone: “^31183036711 
TWX: 21019. 



PRODUCTIVITY RAISED TO THE HIGHEST POWER 


'SPSS/PC runs on the IBM PC/XT with 320K memory and a hard disk. An 8087 co-processor is recommended. Contact SPSS Inc. for other compatible computers. 

IBM PC/XT is a trademark of International Business Machines Corporation. dBase II is a trademark of Ashton-Tate. 1-2-3 is a trademark of Lotus Development Corporation. 
SAS is a trademark of SAS institute. Inc. SPSS and SPSS/PC are trademarks of SPSS Inc. for its proprietary computer software. c copyright 1984 . SPSS inc. 
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Significant 

ffl 

Routines fot' Wimy^o-decinudjloating- 
point conD&'sion on the IBM PC 


ROBERT GRAY 


T he usefulness of the routines for 
floating-point addition, subtraction, 
multiplication, and division that 
appeared in the first two parts of this 
article (“Significant Figures, I,” October 
1984, page 54, and “Significant Figures, II,” 
November 1984, page 171) is somewhat 
limited by the lack of provision in the rou¬ 
tines for numeric input and output. This 
article presents routines for converting 
numbers from ASCII decimal to binary 
floating-point format and vice versa. 

FROM ASCII DECIMAL TO BINARY 
FLOATING-POINT FORMAT 

Converting an ASCII decimal number to its 
binary floating-point equivalent requires 
two subroutines that perform operations 
on the two parts of a floating-point num¬ 
ber: the mantissa and the exponent. (In 
the number 123E-2, for example, the man¬ 
tissa is 123, and the exponent is —2. To 
interpret this number, multiply the mantis¬ 
sa by 10 raised to the exponent power— 
123E-2 = 123 * 10-2 = 1.23.) One of 
these subroutines converts the mantissa 
and exponent parts to their binary equiva¬ 
lents, and the other forms powers of 10. 
First Subroutine: Converting the Mantissa and 
Exponent to Their Binary Equivalents. The 
conversion subroutine can be simplified 
by treating both the mantissa and the ex¬ 


ponent as integers, so that the same rou¬ 
tine can be used to convert both. Most 
assembly language programmers will be 
familiar already with the algorithm that 
is used for converting an ASCII integer to 
its binary equivalent. That algorithm can 
be adapted slightly for use here. 

One adaptation will be necessary 
because the mantissa may well exceed the 
capacity of a single l6-bit word (65,535 is 
the largest number representable in 16 
bits); the conversion routine will thus have 
to build a double-word binary integer. The 
routine given earlier for double-word mul¬ 
tiplication (see “Significant Figures, II,” 
November 1984, page 171) can be used. 

It is also necessary to account for the 
decimal point somehow. The simplest 
option here is to treat all of the digits as 
forming a single integer and to count the 
number of places following the decimal 
point. This effectively converts the original 
mantissa to a floating-point number whose 
exponent is the count of the number of 
decimal places, expressed as a negative 
number. The result may then be adjusted 
by subtracting this number from the origi¬ 
nal exponent. For example, 11.5E + 3 be¬ 
comes 115E + 3-1 = 115E + 2 = 11,500. 


Robert Gray is an assistant professor of information 
systems at Virginia Commonwealth University. 
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FIGURES 

The following algorithm, which uses 
a clever trick for counting the deci¬ 
mal places, can be used to convert 
an ASCII decimal integer to binary 
form: 

1. Initialize COUNT, the number of 
decimal places, to some large 
positive number and initialize B, 
the binary integer, to zero 

2. S = ASCII sign 

3. Repeat 3.1 and 3.2 for each ASCII 
digit: 

3.1 T = next ASCII digit 

3.2 IF T is a decimal point THEN 
COUNT = 0 

ELSE 

B = B * 10 (shift current 
result left one decimal 
place) 

T = T - 48 

B = B + T (add in this di¬ 
git) 

COUNT = COUNT - 1 
IF B > maximum integer 
THEN set error flag and 
return 

4. IF S = negative THEN B = 0 - 
B (negate the result if sign was 
negative) 

5. IF COUNT > 0 THEN COUNT = 
0 (set count to zero if number 
contains no decimal places) 

Because COUNT is decremen¬ 
ted each time an integer is found, 
and it is set to zero only when a 
decimal point is located, it will be 
positive if the number contains no 
decimal point (thus, it is set to zero, 
as shown above in step 5). Other¬ 
wise, it will hold the number of deci¬ 
mal places as a negative number. 

Listing 1 implements this algo¬ 
rithm as a general-purpose 32-bit 
conversion routine called BIN32. 
Note that this routine will return an 
error (a nonzero value in BX) if the 
input integer exceeds 2^L Because 
this routine is used to convert an 
ASCII mantissa, the range of accept¬ 
able mantissas is limited to between 
9 and 10 decimal digits. Larger 
numbers will have to be entered in 
floating-point format. 

Second Subroutine: Forming Powers of 
10. Converting the exponent part of 


a decimal floating-point number 
requires that 10 be raised to the 
power specified by the exponent. 
For positive exponents, the expo¬ 
nent could simply be multiplied by 
itself the required number of times, 

f 

^^orwertmg the expo¬ 
nent part of a decimal float¬ 
ing-point number requires that 
10 be raised to the 
power of the exponent. 

as in the following example: 

E+5 = 10 * 10 * 10 * 10 * 10. 

But the same result can be ob¬ 
tained with fewer calls to the multi¬ 
plication routines by using the in¬ 
termediate products. Using the 
same example then, 10^ can be 
computed with only three multipli¬ 
cations: 105 = 102 * 102 * 10. Here 
one multiplication is required to 
generate 102; multiplying that by it¬ 
self yields 10^; and multiplying that 
by 10 yields 10^. This technique is 
known as the binary method, and 
the trick lies in knowing when to 
multiply and when to square. 

D. E. Knuth, in the Art of Com¬ 
puter Programming, vol. 2 (Read¬ 
ing, MA: Addison-Wesley, 1973), 
gives the following algorithm for 
raising a binary number to a posi¬ 
tive integer power: 

1. Let X be the binary number and 
E be the positive integer expo¬ 
nent 

2. N = E: Z = X 

3. N = N/2 (Shift N to the right one 
place) 

4. IF N was odd (shifting produced 
a carry) THEN Y = Y * Z 

IF N = 0 THEN GOTO STEP 7 
(if N is 0 the algorithm ter¬ 
minates with the result in Y; 
otherwise square Z) 


5. Z = Z * Z 

6. GOTO STEP 3 

7. EXIT 

Adapting this algorithm for use 
with a negative integer exponent is 
fairly simple. Because a number 
raised to a negative power is the re¬ 
ciprocal of the number raised to the 
same positive power, steps 2 and 7 
need to be modified as follows: 

2. N = ABS(E): Z = X 
7. IF E < 0 THEN Y = lA^ 

Listing 2 implements this algo¬ 
rithm as a general-purpose routine, 

called IPOWER_^F. The routine is 

used for raising a floating-point 
number to a 16-bit integer power. 

These subroutines can now be 
put to use in a routine for convert¬ 
ing an ASCII decimal number to bi¬ 
nary floating-point format. The algo¬ 
rithm used here is from Jerome 
Coonen’s article, “An Implementa¬ 
tion Guide to a Proposed Standard 
for Floating-Point Arithmetic” (Com¬ 
puter, January 1980, page 68). 

1. Let M be the ASCII string, with 
mantissa MA, sign SMA, and ex¬ 
ponent EA; and let F be the result¬ 
ing binary floating-point num¬ 
ber with biased exponent EF, 
24-bit mantissa MF, and sign SF. 

2. CALL BIN32(T,COUNT,MA) (con¬ 
vert MA to 32-bit binary integer 
T, with number of decimal 
places in COUNT) 

3. IF T = 0 THEN F = 0: EXIT (if 
the ASCII mantissa is zero, set 
the result to zero and exit) 

4. EF = 32 + bias (binary point 
initially follows bit 0 in T) 

5. WHILE most significant bit in T 
is 0 (normalize T) 

Shift T left 1 

EF = EF — 1 (decrement expon¬ 
ent) 

6. MF = T (store T as a 24-bit man¬ 
tissa in MF) 

7. CALL BIN32(T,COUNT,EA) (con¬ 
vert ASCII exponent EA to 
integer T) 

8. T = T + COUNT (adjust expo¬ 
nent for decimal places) 

9. IF T <> 0 THEN CALL 
IPOWER_F(F,T) (if exponent T 
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is nonzero, raise the floating¬ 
point number F to the power T) 
9. SF = SMA (set result sign) 

As this routine is implemented 
in listing 3, it is not necessary to 
enter an exponent; thus, it is possi¬ 
ble to enter either .999 or 999E-3. If 
no exponent is entered, it will exit 
after step 6 in the algorithm. 

It should also be noted that this 
routine, like those that follow, uses 
two intermediate data areas, called 
IMl and IM2, for passing data to 
other routines. These two variables 
should both be declared as double 
words. For example, 

DATA SEGMENT 
IMl DW 
IM2 DW 
DATA ENDS 

They do not need to be initialized. 

FROM BINARY FLOATING¬ 
POINT TO ASCn DECIMAL 

Converting from ASCII decimal to 
binary floating-point format is not 
an easy task; developing a routine 


to convert binary floating-point 
numbers to ASCII decimal format is 
even more challenging. 

This conversion is a two-step 
process. In the first step, the binary 
exponent and mantissa are con¬ 
verted to integers in the proper 
range—for example, the binary ex¬ 
ponent is converted to an integer in 
the range - 38 to + 38. These in¬ 
tegers then may be converted di¬ 
rectly to ASCII decimal numbers. 

The second step, converting a 
binary integer to ASCII format, is 
simpler than the first. The range of 
exponent values is small enough 
that the exponent may be stored in 
a single 16-bit word, and the algo¬ 
rithm for converting a 16-bit binary 
value to ASCII format may be famil¬ 
iar to assembly language program¬ 
mers. It consists essentially of suc¬ 
cessively dividing the binary value 
by 10, using the remainder in each 
case to form the ASCII digits: 

1. Let B be the binary integer. 

2. IF B < 0 THEN S = “ - B = 


ABS(B) (Save sign of B. If B is 
negative, make it positive) 

ELSE S = “ + ” 

2. Q = B 

3. Divide Q by decimal 10, yielding 
a new quotient, Q, and a remain¬ 
der, R 

4. R = R + 48 (Convert R to ASCII 
decimal form) 

5. Add ASCII digit R to front of 
ASCII string 

6. REPEAT steps 3-6 UNTIL Q = 0 

7. Add sign S to front of ASCII string 

The routine in listing 4 shows 
one implementation of this algo¬ 
rithm. 

Converting the mantissa is just 
slightly more difficult, because, in 
most cases, it will be a double-word 
integer. Converting a double-word 
integer to ASCII decimal form poses 
only one difficulty: dividing a 32-bit 
integer by ten is likely to cause 
overflow. This can be avoided by 
breaking the original 32-bit integer 
into parts, no one of which exceeds 
the capacity of a single 16-bit word. 




SoUDISK”S/iyES TIME. 

SoliDISK...a solid-state, non-volatile storage 
system from Fastore. 

□ 192KB to 768KB (with 64, 128 or 256Kb EPROMS) 

□ High Speed Data Retrieval (2ms per 512 bytes) 

□ On-Board Intgligent™ EPROM Programmer 
- Programs SoliDISK in 45-minutes 

□ Provides Unique Program Protection 

□ Optional Auto Bootstrap EPROM 

□ Solid-State Reliability 

□ Non-Volatile Storage 

□ Low power 


IBM PC is a trademark of IBM Corp. 
Inteligent is a trademark of Intel Corp. 
Dealer inquiries invited. 


Single-Density (192KB) $ 650 
Double-Density (384KB) $1,250 

Quad-Density (768KB) 

Auto-Boot option 
SoliDISK Eraser $ 


* Send cbeck or money order to Fastore. 
Postage/Handling included. 

Send business card or call for free information. 


SPECIAL $20 Software Offer 


IM 

SoUDATA PROVES IT 

Find out what you can do to improve the performance 
of your IBM-PC with SoliDATA, Fastore’s powerful new 
performance evaluation software program. It allows you to 
analyze DOS commands, monitor file utilization and quantify the 
performance of floppy and hard disks as compared to SoliDISK. 

A $79.00 Value, SoliDATA Performance Evaluation 
Software is available for a limited time for only 
$20.00.* Money back if not fully satisfied. 


200 Danbury Road • Wilton, CT 06897 • 203-834-197! 
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Make room for a new assistant. 
















Introducing the IBM PC 
Engineering/Scientific Series. 

It puts answers on your desktop. 


The IBM Personal Computer Engineering/ 
Scientific Series is an unusually flexible and talented 
assistant. 

As you can see from the box on the right, you can 
select exactly the workstation you need from a set of 
compatible engineering and scientific enhancements 
to the IBM Personal Computer Family. Configure 
an IBM Personal Computer to help with product 
design, perform numerical analysis, or monitor and 
control leiboratory experiments. 

For the reasonable cost of IBM PC/ES Series 
enhancements to an IBM Personal Computer, you 
can do jdDS that traditionally demanded time on a 
mainframe. Display data and plot results as they 
happen. Control both the business and technical 
sides of your job from one compact workstation. 

And if you want host or networking communica¬ 
tions, the IBM Personal Computer has the right 
connections. 

Advanced color graphics. 


The IBM PC Professional Graphics Display can 
make even good results look better with a 640 x 480 
screen and up to 256 simultaneous colors available 
from a palette of 4,096. An advanced anti-glare 
screen makes the Professional Graphics Display easy 
to work with and easy on your eyes. 

The IBM PC Professional Graphics Controller’s 
onboard 8088 processor can help improve produc¬ 
tivity by speeding throughput of even the most 
sophisticated graphics projects. The graphics firm¬ 
ware support, resident on the adapter, includes 2D 
and 3D graphics primitives, programmable display 
lists, and a definable character set to help make your 
graphics work more creative. 

And there’s an emulation mode that gives you 
immediate access to the entire range of graphics 
programs already written for the IBM Personal 
Computer. 

Productive programming 
environment. 



IBM Personal Computer AT with 
Engineering/Scientific Series 
components. 

Little Tramp character licensed by Bubbles Inc., s.a. 


The IBM PC/ES Series is designed to make a 
graphic impression in jobs ranging from computer 
aided design applications and image processing to 
business presentations. 


IBM PC/ES Series layered graphics software is 
geared for increased progranuning productivity. 

It supports a 32K x 32K addressable point data 
base, and includes high-level graphics subroutines 
that are consistent with the Draft ISO and ANSI 
GKS Standards. 

The IBM PC Graphics Development Toolkit 
provides a device-independent programming envi¬ 
ronment to help simplify graphics programming 
tasks. Device independence also helps promote 

program longevity, since your graphics appli¬ 
cations can be programmed to interface with 
future generations of graphics devices. 






Precise high - speed computation. 

IBM PC Professional FORTRAN by Ryan- 
McFarland Corporation—a full ANSI 77 implemen¬ 
tation plus enhancements—gives your applications 
optimized performance on the IBM Personal 
Computer. 

Professional FORTRAN helps you get precise 
results when you want them, without unnecessary 
use of valuable mainframe time. 

It enables you to begin work immediately on large 
or small host programs or to recompile existing 
FORTRAN programs to run on an IBM PC with 
Engineering/Scientific enhancements. And Profes¬ 
sional FORTRAN allows you to utilize all the IBM 
PC/ES Series graphics development tools in your 
desktop application work. 

Accurate instrumentation. 

The IBM PC/ES Series gives you a single point of 
control for a laboratory full of work. 

You can control and monitor laboratory or indus¬ 
trial processes, automated electronic testing, and the 
status of ongoing experiments via the IBM PC Data 
Acquisition and Control Adapter. Programming 
support provides flexible high-level and low-level 
language interfaces. Powerful built-in diagnostics 
make installation of the Data Acquisition and 
Control Adapter quick and easy. 

A single half-size IBM PC 
General Purpose Interface Bus 
Adapter lets you interactively 
control instruments as diverse as 
plotters and spectrum analyzers 
through application program¬ 
ming. High-level and low-level 
language access makes it easy 
to plot and display data. 

Menu-driven supporting 
software includes a versa¬ 
tile hardware configurator 
to aid in installation. 


IBM Personal Computer Engineering/Seientific 
Series Components 

Processors 

IBM Personal Computer AT 
IBM Personal Computer XT 
IBM Personal Computer with expansion unit 

Color Graphics Hardware 

IBM Personal Computer Professional Graphics Display 
IBM Personal Computer Professional Graphics Controller 
Color Graphics Software 
IBM Personal Computer Graphical Kernel System 
IBM Personal Computer Graphical File System 
IBM Personal Computer Plotting System 
IBM Personal Computer Graphics Terminal Emulator 
IBM Personal Computer Graphics Development Toolkit 
High - Speed Computation 
IBM Personal Computer Professional FORTRAN 
Instrumentation/Data Acquisition 
IBM Personal Computer Data Acquisition and 
Control Adapter 

IBM Personal Computer Data Acquisition and 
Control Adapter Distribution Panel 
IBM Personal Computer Data Acquisition and 
Control Adapter Programming Support 
IBM Personal Computer General Purpose Interface 
Bus Adapter 

IBM Personal Computer General Purpose Interface 
Bus Adapter Programming Support 


Complete the equation. 

This assistant is ready to start work immediately. 
There are over 350 independently developed engi¬ 
neering and scientific application 
programs—plus many IBM 
Personal Computer business pack¬ 
ages—available today for the 
affordable IBM PC/ES Series. 

For information about the IBM 
PC Engineering/Scientific Series or 
to order a catalog of available 
engineering/scientific programs, 
see your authorized IBM 
Personal Computer dealer, 
IBM Product Center, or IBM 
marketing representative. 

For a store near you, call 
1-800-447-4700. In Alaska 




and Hawaii, 1-800-447-0890. 


IBM Personal Computer with 
Expansion Unit and 
Engineering/Scientific Series 
components. 
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In this case, because the man¬ 
tissa will not actually exceed 24 
bits, it is possible to divide by deci¬ 
mal 10,000. This divides the mantis¬ 
sa into two parts in the range 0- 
9,999; each of these parts may be 
converted using the 16-bit conver¬ 
sion routine. An assembly language 
routine, ASC32, that illustrates this 
process is in listing 5. 

Actually, it would be possible to 
simplify the floating-point routines 
somewhat so that the same routine 
could be used to convert both the 
one-word exponent and the dou¬ 
ble-word mantissa. A second rou¬ 
tine for conversion from double- 
word binary to ASCII decimal form 
is given here simply to make the 
routines more widely usable. 

Before the routines tliat convert 
binary numbers to ASCII decimal 
can be used, the exponent and man¬ 
tissa must be obtained as integers 
in the proper range. This is done 
by obtaining an integer exponent 
and a floating-point number repre¬ 


senting the ASCII mantissa. This 
number is converted to an inte¬ 
ger, which may be converted to 
ASCII. 

Converting a floating-point 
number to an integer is also fairly 
simple, provided that it is in the 
proper range. In the floating-point 
format used here (which is the 
same as that used by IBM PC BA¬ 
SIC), the decimal number 10.75 
would look like that shown in hg- 
ure 1. 

Restoring the sign bit changes it 
to a binary 1. The binary point is 
implicit; its position is indicated by 
the exponent, which, when the bias 
of 128 (1000 0000) is removed, 
turns out to be 4. Making the binary 
point explicit, the mantissa, is 
1010.1100 0000 0000 0000 0000 
or 10.75. 

Of course, the number will not 
interpret in quite this way in the 
8088, because there is no way to 
represent an explicit binary point. 

In an integer, however, the binary^ 


point is assumed to follow the least 
significant digit, so to convert this 
number to an integer it is necessary 
only to shift it to the right 20 (24 
minus the exponent) bits, until the 
binary point follows the least signif¬ 
icant bit. The bits following the bi¬ 
nary point can be shifted into the 
upper bits of the following word 
and treated as a binary fraction. 

Shifting in this way would yield 
a number that looks like figure 2 
(note, the binary point is shown 
only for the sake of illustration). 

If the fraction in word two is 
simply dropped, the original float¬ 
ing-point number, 10.75, will be 
truncated to 10. The number 10.75 
is much closer to 11 than to 10, 
however, and, in most cases, it 
would be preferable to use the frac¬ 
tion in word two to round the in¬ 
teger. 

Ordinarily, decimal numbers 
are rounded by adding .5 to the 
most significant digit of the fraction. 
That could be done in this case 


DEVELOPING APPLICATIONS IN 



Need Keyed Access? 

Limited Resources? Deadlines to meet? 

Save Money, Time and Energy 

Try the proven fast, efficient, powerfui 
and inexpensive 

PHACT-dbrm 
Database Record Manager 

PHACT»dbrm provides multi-keyed (ISAM—like) access 
to records in a database, supplied as an easy to use 
portable library of C callable functions. PHACT-dbrm 
uses B+-tree technology providing speed, ease of use 
and sophistication not heretofore available. 

PHACT-dbrm supports a data dictionary, variable length 
records, record locking, full security, single or multi-user 
operation, clear and explicit documentation, high-level 
tools and much much more! 

Runs on MS-DOS, UNIX, XENIX, VENIX, IDRIS C/PM 
PHnCT Pf'ice $250-$950 (Source available) 

Call (212) 219-3744 for more information. 
=- -= 225 Lafayette Street, NYC NY 10012. 

associates limited 
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PC RESET and COM RESET 


FOR THE: •IBM PC •IBM PC/XT •COMPAQ 



A TRUE LOGIC RESET THAT ELECTRONICALLY OR'S INTO THE SYSTEM RESET LINE 
★ ★ ★ ★ DOES NOT SHORT CIRCUIT THE POWER SUPPLY SIGNAL ★ ★ ★ ★ 


• PERFORMS THE SHORT RESET 

• IMPROVES SYSTEM RELIABILITY 
•NO SYSTEM SLOT REQUIRED 

• 24 HOUR BURN-IN TEST 


• ELIMINATES THE RAM CHECK 

• PLUG-IN INSTALLATION 

• INSTALLS IN MINUTES 

• 1 YEAR PARTS/LABOR WARRANTY 


IBM PC $44.95 IBM PC/XT $49.95 COMPAQ $49.95 REMOTE CONTROL $29.95 
SHIPPING $2.50 MASTERCARD/VISA NC C.O.D.’S $3.00 
"HOLIDAY SPECIAL" 10% OFF ON ALL ORDERS RECEIVED BEFORE 1/1/85 

IP CC I/nNOVA TIONS, INC. 

P.O. BOX 4374 
CHERRY HILL, N.J. 08034 
(609) 784-1133 
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¥)u’'ve probably 
already outgrownyour 
persoiial coiriputer. 



lest PG growth path. 


Personal Mini 


You’ll know you’ve outgrown your 
personal computer the first time you 
realize it won’t let people share resources 
or work on the same job simultaneously. 

The fact is, the isolated, standalone 
PC is only the beginning of how com^ 
puters can meet today’s business needs. 

The fact is, your next step to growth 
is the new TeleVideo® Personal Mini.^^ 
Simply plug it in and grow. 

Runs PC, mini and 
multiuser software. 

With the TeleVideo Personal Mini, 
users of IBM® or TeleVideo PCs, XTs, 
and portable computers can share data 
and expensive peripherals like printers 
and plotters. 


The Personal Mini dramatically in¬ 
creases computing power. So it not only 
runs PC software, but also hundreds 
of popular, fast minicomputer and multi¬ 
user software programs in your estab¬ 
lished PC environment. 

And, unlike less advanced networks, 
the Personal Mini never sacrifices per¬ 
formance or speed regardless of how 
many workstations are on line. It also 
offers multitasking. 

Enhance your original PC investment. 

Even system expansion costs are sub¬ 
stantially less than what you’d pay to add 
new IBM PCs. And your original invest¬ 
ment in hardware, software and personal 
computer education is never lost. 
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The TeleVideo Personal Mini. The first PC compatible multiuser system. 


Your TeleVideo dealer now has the 
Personal Mini. Arrange to see it today 
by calling toll free, 800-521-4897. In 
California, call 800-821-3774. Ask for 
operator 10. 

This is the first PC compatible multi¬ 
user, multitasking system. And the 
computer solution you’ll never outgrow. 
Regional Sales Offices: Northwest (408) 745- 
7760, Southwest (714) 476-0244, Southcentral 
(214) 258-6776, Midwest (312) 397-5400, South¬ 
east (404) 447-1231, Mid-Atlantic (703) 556- 
7764, Northeast (617) 890-3282, East (516) 496- 
4777, Rcxiky Mountain (408) 745-7760. 

IBM is a registered trademark of International Business Machines. 




Computers 


i^TelcMdco Systems, Inc. 




























Give the gift that lasts all yearl 

If there's a PC user you know who can use innovative new ideas 
and applications-as well as the latest information - 
give them the gift that arrives in their mailbox all year long! 

Give them a PC magazine that will provide 
hours and hours of facts, information and new IdeasI Give- 



Published every-other-week to provide the timeliest informa 
tion and the latest news taking place in the IBM PC market 
with applications, innovative programming concepts, 

PC News and the Norton Chronicles! 

2h Issues (one year) only $29.97. Save $5 off the full 
one-year price! 



PT4Z072 


For the advanced IBM PC user and MIS/DP professionals. 
PC TECH JOURNAL provides high-level, advanced 
programming techniques and concepts, sophisticated 
telecommunications protocols and in-depth analysis 
of IBM PC technology. 

12 issues (one year) only $24.97. Save $15 off the full 
one-year price. 


Give over $1400 worth of programs for as little as $149 with 
PC DISK, the continuous software library on diskette for the 
IBM PC, PCX! PCjr and compatibles! Every six weeks a new 
floppy disk will be delivered to your recipients door with 
up to 7 new business, education, personal management 
and recreation programs! An ideal gift for all PC usersi 
6 disks only $149. Save over $60! 3 disks only $84. Save 
over $201 (Use your credit card or enclose payment an 
deduct an additional 10% for your PC DISK gift!) 

FOR FAST SERVICE 
CALL TOLL FREE 1-800-852-5200 

or use the attached order card and order today! 

Attractive signed gift card will be sent in your name. 


















“WINDOWS FOR C can offer you a convenient and reliable 
means of implementing windows in your text-handling programs 

“The video output is fast and clean, showing 


me video output is last and clean, showing no snow 
with either the graphics or monochrome display. 

“WINDOWS FOR C is documented in well-written 
and readable English, and it appears to be all there. 

‘WINDOWS FOR C... is a very nice software package that has 
obviously been well thought out and very cleanly executed. 

“WINDOWS FOR C is a professionally-oriented set of 
programming tools... that we can recommend.” 


Ian Ashdown (Dr. Dobb's Journal, November 1984) 


Full support for: 

• IBM PC/XT/AT plus 
compatibles 

• All memoty models of 

Lattice C, CI-C86, Mark Wm. C, 
Aztec C, Microsoft C, Desmet C 
(PC/MSDOS) 

Plus: 

• NEW: Driver interfaces for 
non-IBM displays 

• Full source available 


More than a window display 
system, WINDOWS FOR C is a video 
toolkit for all screen management 
tasks. 

C SOURCE is provided for pop-up 
menus, viewing of multiple ASCII 
files within multiple windows, cursor 
control for vertical and horizontal 
scrolling, label printing, and text¬ 
mode bar graphs. 

An object-code library of over 
50 fully documented building-block 
subroutines allows you to construct 
functions to suit your needs. 

Once you’ve used WINDOWS 
FOR C, you will wonder how you 
managed without it. 


With WINDOWS FOR C you can: 

• Establish any number of windows; 
clear, write, and control attributes 
of each window independently; write 
with word wrap and auto scroll; 
control all IBM color capabilities. 

• Overlay and then restore screens, 
highlight selected text, format and 
print with windows, and save win¬ 
dows to memory or disk. Memory 
management is automatic. 


Don’t wait Order now. 



The Good News 


ADVANCED SCREEN MANAGEMENT 
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TM 


A PROFESSIONAL SOFTWARE TOOL FROM 


i 21 ElmA^,BoxT12 • Richford,VT 05476 


Master Card & Visa Accepted 
Shipping $2.50 
VT residents add 4% tax 


WINDOWS FOR C 

(specify compiler & version) 

Demo disk and manual 

(applies toward purchase) 

Dealer inquiries welcome 


$195 

$ 30 
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simply by shifting word two left and 
adding the carry (the bit shifted 
out) to word one. Unfortunately, 
this technique, simple as it is, intro¬ 
duces an undesirable bias. An alter¬ 
native is to round to the nearest 
even number, rounding up, when 
word one is even, only if the frac¬ 
tion is greater than .5 and, when 
word one is odd, only if word two 
is greater than or equal to .5. 

The best way to convert a float¬ 
ing-point number to an integer is 
sometimes by truncation and some¬ 
times by rounding to the nearest 
even number, so routines are pro¬ 
vided that do both. Routine RN_F 

(listing 6) rounds a floating-point 
number to the nearest even integer 
value by first converting the num¬ 
ber to an integer using the tech¬ 
nique just described, rounding to 
the nearest even number, and then 
converting the integer portion back 
into floating-point notation. 

As it is implemented in listing 

7, routine INT_F first calls RN_F 

to round the number to an integer 
value and then converts the result 
to a 32-bit integer by truncation. 
This call may be removed to pro¬ 
vide a routine for direct integer 

conversion. (Input to INT_F, in 

that case, would be directly through 
the register pair DXAX.) 

These routines provide a basis 
for a routine that converts binary 
numbers to ASCII floating-point. 

The following algorithm is an adap¬ 
tation of one developed by Coonen 
(see the article mentioned earlier). 

1. Let X be the binary floating¬ 
point number with biased ex¬ 
ponent E 

2. S = sign of X (save the sign of 
X in S) 

3. X = ABS(X) (restore leading 1) 

4. Compute U = Log base 10 of 
X. This is approximately equal 
to log base 2 of X times log 
base 10 of 2 or to the unbiased 
exponent minus 1 times .3. This 
step thus becomes U = E-1 * .3 

5. V = U + 1 — k (compute dec¬ 
imal exponent V. K is number 


FIGURE 1: The Decinial Number 10.75 in Floating-point Notation 



BIASED 

SIGN 

23-BIT MANTISSA 


EXPONENT 

BIT 


BINARY 

10000100 

0 

010 1100 0000 0000 0000 0000 

HEX 

84 


2C 00 00 


FIGURE 2: The Binary^ Number 10.75 in hiteger Bonn 


WORD 1 WORD 2 

0000 0000 0000 1010.1100 0000 0000 0000 


of places to be displayed in the 
mantissa—7 in this case) 

6. F = 10: CALL IPOWER_F(F,V) 
(compute lO'^) 

7. W = X/F (dividing X by 10^ will 
yield a result that may be con¬ 
verted into a K-digit ASCII inte- 
ger) 

8. IF W > = 10'< THEN V = V + 

1: GOTO 5 (adjust W. If it 
would contain more than K 
decimal digits, increment V and 
adjust W downward) 

9. IFW<= 10^K-i)_i then V = 
V - 1: GOTO 5 (If it would 
contain too few digits, decre¬ 
ment the decimal exponent V 
and adjust W upward) 

10. CALL ASC16(V) (convert integer 
exponent to ASCII decimal) 

11. Restore sign S to W 

12. CALL INT_F(W) (convert float¬ 
ing-point W to 32-bit integer) 

13. CALL ASC32(W) (convert 32-bit 
integer W to ASCII decimal) 

Much of the work done in this algo¬ 
rithm is intended to produce a stan¬ 
dardized ASCII-decimal mantissa 
containing seven decimal digits fol¬ 
lowed by an implied decimal point. 
The number 1, for example, would 
be converted to lOOOOOOE-6. 

As it appears in listing 8, the al¬ 
gorithm has been modified slightly. 
Steps 5 and 9 can both produce a 
value in V of less than — 38 deci¬ 
mal. This would cause the exponen¬ 
tiation routine IPOWER_F to un¬ 

derflow, that is, to produce a value 
too small to be represented as a 


normalized floating-point number 
in floating-point format. In those 
cases, the algorithm in listing 8 sets 
the exponent to its minimum valid 
value. This will occasionally result 
in an ASCII mantissa containing 
fewer than seven digits. 

The routines presented in this 
series of articles have been devel¬ 
oped primarily to illustrate floating¬ 
point techniques, and they are not 
guaranteed in any way. Although 
they may occasionally generate 
round-off errors (for example, 
9999999 ni^y be rounded off to 
lOOOOOOE-6), they are accurate, for 
the most part, to about six places. 

The set of floating-point rou¬ 
tines presented here is not com¬ 
plete. Routines for comparing float¬ 
ing-point numbers and for finding 
square roots and remainders are 
not included. The routines that 
have been presented, however, cov¬ 
er the basic arithmetic functions 
and may, therefore, help in devel¬ 
oping a more complete library. I'm—i 

ERRATA 

"Significant Figures, I ” in the October 
1984 issue contained some errors. In 
figure 5, the topmost arrow labeled 
guard bit should point to the first of the 
three bits that have been shifted out. In 
the same figure, a 1 that is shown being 
added to the sticky bit in the bottom 
group of numbers should be shifted to 
the left one place. On page 61 it is 
stated that the floatingpoint addition 
and subtraction routine returns its re¬ 
sults in registers AX:DX. Results are re¬ 
turned in DXAX. —WF 
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NMS , 

PC-80OO 


AS MUCH AS YOU NEED 


1,000 megabytes 


$24,900 


335mb 


480mb* 


$13,500 


$14,900 


85mb 


itll'' ' I 170iiib 


$7,900 


$9,900 


42mb 




. NMS PROVIDES 


You will find only one company that 
offers reliability, proven technology, up 
to one gigabyte capacities and imme¬ 
diate availability - National Memory 
Systems Corporation. 

NETWORKING APPLICATIONS AND 
DISTRIBUTED PROCESSING. 

For large data base and accounting 
applications or as a file server on a local 
area network, the PC-8000 is ideal. In 
a 50-station networK a single file server 
could supply almost 20 megabytes of 
dedicated storage to each PC at a very 
low cost... four times faster than an XT. 


^available only in rack mount configurations 

**liinited offer, maximum 49 units per 


SOPHISTICATED PERFORMANCE. 

The PC-8000 utilizes a single board 
controller. Unsurpassed performance of 
17 millisecond average access times 
and data transfer rates of more than 
2 megabytes per second can now be 
yours. The PC-8000 Series supports 
overlapped seeks, 32-bit ECC with 
11-bit error correction, high speed 
DMA and more. 

EASY UPGRADES. 

One single slot controller supports up 
to two disk drives with capacities rang¬ 
ing from 25 megabytes all the way up 
to 1,000 megabytes. 

TAPE BACK-UP. 

Add our 9-track, ANSI-compatible 
tape back-up and you’ve got the best 
performing subsystem being delivered 
today. Or talk to us about our high 
capacity 1/4-inch model. 

HIGH RELIABILITY. 

Failure is unlikely with MTBF figures 
in excess of 30,000 hours. Backed with 


customer 


our standard 12-month warranty and 
nationwide maintenance service your 
investment is protected. 

LASER OPTICAL DISK. 

For your archival needs, our PC-007 
Series provides 1,000 megabytes of 
non-erasable storage at a fraction of 
the cost of tape back-up. 

CALL US. 

If you’re looking to buy or lease high 
capacity disk storage for your PC, and 
you want delivery NOW, call National 
Memory Systems at (415) 443-1669 


National 

Memory 

Systems 

CORPORATION 



355 Earhart Way, 
Livermore, CA 94550 

TWX 9103866006 
TELEX 821892NMSUD 
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HGURES 


USnNGl: BIN32.ASM 

BIN32 PROC NEAR 

.****************»******************************************** 

; converts an ASCII decimal string to a 

; signed 32-bit binary integer in DX:AX 

; input--DI points to end of string 

; SI points to start 

; output--CX if negative, number of digits 

; right of decimal point 

; SI points to next unconverted char 

. ************************************************************* 



PUSH 

BP 




SUB 

OX.OX 



; 



get sign 


MOV 

CX.DX 


assume positive sign 


MOV 

AL.[SI3 


put first char in AL 


CMP 

AL," " 


is it blank? positive sign 


JE 

BIN32A 




CMP 

AL."+" 


is it plus sign? 


JE 

BIN32A 




CMP 

AL,“-" 


is it minus sign? 


JNE 

BIN32B 




DEC 

CX 


sign negative-set flag in CX 

BIN32A: 

INC 

SI 


point to next char 

BIN32B: 

PUSH 

CX 

;save sign 

; 



convert string 


MOV 

AX.OX 


0-initiat NUMber in DX:AX 


MOV 

CL,127 


max 127 places left of decimal 





CL»C0UNT places right of decimal 

; 



get ASCII digit 

BIN32C: 

MOV 

CH.CSI] 


next char in CH 


CMP 

CH,“9" 


lif CH > “9" not a digit 


JA 

BIN32H 




SUB 

CH,48 


;convert to binary 


JB 

BIN32H 


;1f CH < "0" not a digit 


DEC 

CL 


ifound dig1t--decreraent COUNT 

; 



multiply NUM * 10 


MOV 

BP.CX 


;save CX in BP 


SUB 

CX.CX 


;decimal 10 in CX:BX 


MOV 

BX.IO 




CALL 

MUL32 


;MUL32 returns DX:AX:CX;BX 




check 

for overflow-'over 2*31-1 


OR 

AX,AX 


if AL not zero, product 


JNZ 

BIN32I 


is > or » 2*32-overflow 


OR 

CX.CX 


if CX sign bit set, product 


JS 

BIN32I 


is > or ’ 2*31-overflow 

; 



add in this digit 


XCHG 

CX.BP 


;d1g1t & COUNT in CX 


MOV 

AL.CH 


;this digit in DX:AX 


ADD 

AX.BX 


;add NUM*10 from CX:BX 


ADC 

OX,BP 




JC 

BIN32I 


;check for overflow again 

; 



get next ASCII character 

BIN32D: 

INC 

SI 


•.point to next char 


CMP 

SI.01 


;is there another one? 


JB 

BIN32C 


;1f so, go get it 

; 



set final decimal place count 

BIN32E: 

XCHG 

AX.CX 


;convert count in CL 


CBW 



;to word in AX 


XCHG 

AX.CX 


'.put count back in CX 


OR 

CX.CX 


•.there are no decimals 


JS 

BIN32F 


;if count in CX is positive. 


SUB 

CX.CX 


;so make CX zero 

; 



restore sign 

BIN32F: 

POP 

BX 




OR 

BX.BX 




JNS 

BIN32G 


;if sign was negative 


NOT 

AX 


•.negate NUM 


NOT 

OX 




ADD 

AX,1 




ADC 

DX,0 



j 



wrap 

up 

BIN32G: 

SUB 

BX.BX 


;BX=0 status ok 


POP 

BP 




RET 




; 



found 

non-numeric character 

BIN32H: 

CMP 

CH,-2 


;is it decimal point (46-48)? 


JNE 

BIN32E 


;1f not, finish 


SUB 

CL.CL 


;decima1 so,set COUNT to zero 


JMP 

BIN32D 


;and get next char 


; overflow 

BIN32I: 

POP 

BX 

•.remove sign from stack 


POP 

BP 

•.restore BP 


MOV 

BX.l 

;BX=1 overflow flag 


RET 



BIN32 

ENDP 



LISTING 2 

: IPOWER_F.ASM 

IPOWER 

E PROC 

NEAR 


.************************************************************** 



raises 

floating point mantissa pointed 



by 01 

to 16 bit integer exponent pointed 



to by 

SI 

.************************************************************** 


PUSH 

SI 



PUSH 

01 



SUB 

AX,AX 

;clear registers 


MOV 

CX.AX 


; 



get mantissa 


MOV 

BX,[DI] 

;f.p. mantissa in CX:BX 


OR 

CX.[DI]+2 



JNZ 

EO 

;check for zero mantissa 


SUB 

OX,OX 

;set result in DX:AX 


MOV 

AX.OX 

;to zero 


JMP 

EXIT 

;and return 

; 



get result sign 

EO; 

MOV 

OX.OOBOh 

-.isolate sign 


AND 

DX.CX 

;in OX 


PUSH 

OX 

;and save it 

; 



get exponent 


MOV 

01.AX 

•.clear 01 


OR 

DI.CSI] 

;0R exponent into 01 


MOV 

SI,01 

•.save it temporarily in 01 


JS 

El 

;jump if negative exponent 


JNZ 

E2 

;check for zero exponent 


MOV 

DX.8100H 

;zero--set result to 1 


MOV 

AX,0 



POP 

CX 

'.get sign 


OR 

DX.CX 

•.and restore it 


JMP 

EXIT 

;and return 

El: 

NEG 

01 

;make exponent positive 

E2: 

MOV 

IMl.AX 

•.store Y-initially = +1 


MOV 

IM1+2,8100H 


MOV 

IM2,BX 

;store Z 


MOV 

IM2+2.CX 



PUSH 

SI 

;save original exponent 

E3: 

SHR 

01,1 

’;N='N/2 


JNC 

E4 

•.jump if N was even 

; 



compute Y=Z*Y 


PUSH 

01 

-.save N 


MOV 

SI, OFFSET 

IMl ;address of Y in SI 


MOV 

01, OFFSET 

IM2 ;address of Z in 01 


CALL 

MUL_F 

;Y=Y*Z-product in OX:AX 


OR 

BX.BX 

;check completion status 


JNZ 

E8 

;jump if error 


MOV 

IMl.AX 

;store Y 


MOV 

IM1+2,0X 

if N=0 then quit 


POP 

01 

;get exponent 


OR 

01,01 



JZ 

E5 

compute l*l 

E4: 

PUSH 

01 

;save N 


MOV 

SI, OFFSET 

I M2 ;address of Z in SI 


MOV 

01.SI 

;and in 01 


CALL 

MUL_F 

;Z*Z—product in DX:AX 


OR 

BX.BX 

;check completion status 


JNZ 

E8 



MOV 

IM2,AX 

;store Z 


MOV 

IM2+2,0X 



POP 

01 


’ 

JMP 

E3 

•.repeat for next N 
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; 



compute reciprocal if 

E5: 

POP 

CX 

•.original exponent 


OR 

CX,CX 



JNS 

E6 

;was negative 


MOV 

OX.BIOOH 

;set up dividend of 1 


SUB 

AX.AX 



MOV 

IM2,AX 

;put it in IM2 


MOV 

IM2+2,DX 



MOV 

SI, OFFSET 

IMl 


MOV 

01, OFFSET 

I M2 


CALL 

DIV F 

•.reciprocal in DX:AX 


OR 

BX,BX 

•.check completion code 


JNZ 

E9 


; 



set result sign 

E6; 

POP 

01 



OR 

OX,01 



JMP 

EXIT 


; 



here if error 

E8: 

POP 

01 

;pop stack 


POP 

01 


E9: 

POP 

01 



JMP 

EXIT 

;and return 

1P0WER_ 

F ENOP 



LISTING 3 

't BIN_ 

_F.ASM 

BIN F 

PROC 

NEAR 



************************************************************* 




converts an 

ASCII decimal number to 




binary floating point 




Input--DI points to points to end of ASCII 




string; SI points to start 


************************************************************* 


PUSH 

SI 



PUSH 

01 


; 


convert ASCII mantissa to integer 


CALL 

BIN32 

;integer in 0X:AX 



OR 

BX.BX 

;did it convert OK? 


J2 

BINFl 

;1f error 


JMP 

BINF9 

; jump 

; 



check for zero result 

BINFl: 

MOV 

BX.OX 



OR 

BX.AX 



JNZ 

BINF2 

;finished if zero 


JMP 

BINFB 


; 



get sign 

BINF2: 

PUSH 

CX 

;save count of decimal places 


SUB 

CX.CX 

;assume positive sign 


OR 

OX,OX 



JNS 

BINF3 



OEC 

CX 

;negative sign 


NOT 

AX 

;make it positive 


NOT 

OX 



AOO 

AX,1 



ADC 

DX,0 


; 



convert 32-bit integer to f.p 

BINF3: 

MOV 

BX,152 

•.initial exponent^ZA+bias 


OR 

OH. OH 

;if OH 


JZ 

BINF4 

•.is not zero 


XCHG 

AH.AL 

•.shift right 8 bits 


XCHG 

DL.AH 



XCHG 

OH.OL 

;integer now in OL:AX:DH 


ADD 

BX.8 

•.increment exponent 

» 



normalize 

BINF4: 

OR 

DL.DL 



JS 

BINF5 

;if no sign bit 


SHL 

DH.l 

•.shift integer left 


RCL 

AX.l 



RCL 

DL,1 



OEC 

BX 

;and decrement exponent 


JMP 

BINF4 


BINF5: 

MOV 

DH.BL 

;exponent in OH 

; 



•.restore sign 


OR 

CX.CX 



JNZ 

BINF6 



AND 

0L,07FH 

;make sign positive 

BINF6: 

PUSH 

AX 

;save result--ASCII mantissa 


I 


THE 8087AND 80287ARE IN STOCK! 


REALTIME MULTI-TASKING/ 
MULTI-USER EXECUTIVE - RTOS 

RTOS is a MicroWay configured version of 
iRMX-86. Includes ASM-86, LINK-86, LOC-86, 
LIB-86, and the ROM Hex Loader.$600 

87 FORTRAN/RTOS™ - our adaptation of 
the Intel Fortran-86 Compiler generates in line 
8087 code using all 8087 data types including 
80-bit reals and 64-bit integers The compiler 
uses the Intel large memory model, allowing 
code/data structures of a full megabyte, and 
supports overlays Includes RTOS and support 
for one year.$1350 

RTOS DEVELOPMENT PACKAGE 

includes 87FORTRAN, 87PASCAU PL/M-86, 
Utilities, TX Screen Editor and RTOS.... $2500 

OBJ -^ASM™ - a multipass object module 
translator and disassembler. Produces 
assembly language listings which include public 
symbols external symbols and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
and libraries for which source is not 
available.$200 

MATRIXPAK™ manages a MEGABYTE! 

Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds Includes matrix inversion 
and the solution of simultaneous linear equa¬ 
tions Callable from MS Fortran 3.2, 87 MACRO, 
87BASIC, and RTOS.each $150 

CALL FOR COMPLETE CATALOG 


87BASIC/INLINE"' generates inline 
8087 code! Converts the IBM Basic Compiler 
output into an assembly language source listing 
which allows the user to make additional 
refinements to his program. Real expression 
evaluations run seven times faster than in 
87BASIC.$200 

87BASIC™ includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for all 
numeric operations including trigonometries, 
transcendentals, addition, subtraction, 
multiplication, and division.$150 

87MACRO™ - our complete 8087 software 
development package. It contains a "Pre-pro¬ 
cessor,” source code for a set of 8087 macros, 
*and a library of numeric functions including 
transcendentals, trigonometries, hyperbolics, 
encoding, decoding and conversions.$150 

87DEBUG™ - a professional debugger with 
8087 support a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts Breakpoints can be set in code or on 
guarded addresses in RAM.$150 

PC TECH JOURNAL REVIEW: 

“The MicroWay package is prefer¬ 
able... it executes the basic opera¬ 
tions more rapidly and MicroWay 
provides a free update service.” 


8087-3 CHIP $149 

including DIAGNOSTICS and 180-day warranty 

64K RAM Set $35 
256K RAM Set $250 
80287 CHIP $350 
8087 8mhz $375 

PC AT 30 MEGABYTE 
WINCHESTER DRIVE aioca 
MICROSOFT FORTRAN 3.2 >239 

MICROSOFT PASCAL 3.2 >209 

These IEEE compatible compilers support 
double precision and the 8087. 

DIGITAL RESEARCH 

FORTRAN.$279 

LATTICE C with 8087 support.$329 

FFT87 an FFT package for the 8087. Does 
FonA/ard and Inverse Transforms on complex 
data Callable from SSS or MS Fortran ... $150 

IBM Basic Compiler. CALL 

Alpha Software ESP.595 

STSC APL^ PLUS/PC.500 

TURBO PASCAL or SIDEKICK.45 

TOOLBOX.45 

TURBO PASCAL with 8087 Support.85 

HALO GRAPHICS. CALL 

GRAPHMATIC.125 

ENERGRAPHICS.295 

Professional BASIC.295 

COSMOS REVELATION.850 

MAYNARD WS1 HARD DISK.950 

MAYNARD WS2 or WS3 HARD DISK.... 1109 

smARTWORK by WINTEK.895 

SPSS/PC.695 

NO CHARGE FOR CREDIT CARDS 
ALL ITEMS IN STOCK 


Micro 

y\lay 


P.O. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


YouCan 

TalkTbUs! 


DECEMBER 1984 
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FIGURES 



OR 

AX,AX 

; 

if quotient is not zero 


JNZ 

ASC16B 

;do it again 




set sign 


MOV 

AX,SI 

; 

sign in AL 


MOV 

[BX],AL 

;save it 


POP 

SI 




RET 




ASCI 6 

ENDP 




LKTBVG 5: ASC^2.ASM 

ASC32 ‘ 

PRdC 

NEAR 




*************************************************************** 




Converts a 32- 

bit signed integer to ASCII 




SI points to integer; DI to ASCII last byte 




in ASCII location. BX returns offset to 




first character (sign) 


**************************************************************** 


PUSH 

SI 




PUSH 

DI 




SUB 

DX,DX 


clear DX & BX 


MOV 

BX,DX 




MOV 

AX,[SI3 


get integer 


OR 

0X,CSI]+2 






check 

sign 


MOV 

SI," " 


assume positive sign 


JNS 

ASC32A 


,if number negative 


NOT 

AX 


,make it positive 


NOT 

OX 




AOO 

AX,1 




ADC 

OX.O 




MOV 

SI,"-" 


and set negative sign 

ASC32A: 

PUSH 

SI 


.save sign 

; 



break 

into two 3-4 digit integers 


MOV 

BX,10000 


.decimal 10,000 in BX 


DIV 

BX 


;divide integer by 10,000 


PUSH 

AX 


;quotient-first 3 ASCII digits 


MOV 

SI,OFFSET 

IMl ; 

iSI points to positive integer 


MOV 

IMl,DX 


;reraainder in range 0-9,999 


CALL 

ASCI 6 


iconvert remainder to ASCII 

; 



check 

for zero quotient 


POP 

AX 

;get the quotient 


OR 

AX,AX 




JZ 

ASC320 


;finished if it is zero 

; 



adjust ASCII remainder 


MOV 

CX.BX 


pointer to ASCII sign in CX 


SUB 

CX,DI 


CX is count of ASCII digits 


ADD 

CX,4 


should be 4 


JZ 

ASC32C 


if it isn't 

ASC32B: 

MOV BYTE 

PTR CBX3, 

-0“ 

fill it out with zeros 


DEC 

BX 




LOOP 

ASC32B 



; 



convert quotient 

ASC32C: 

MOV 

01, BX 


DI points to next position 


MOV 

SI,OFFSET 

IMl 

SI points to location of 


MOV 

IM1,AX 


quotient in memory 


CALL 

ASCI 6 


convert it 

; 



set ASCII Sian 

ASC320: 

POP 

SI 


;get sign 


MOV 

AX,SI 


;put it in AL 


MOV 

[BX],AL 


;and save it 


JMP 

EXIT 



ASC32 

ENDP 




LISTINGS: RN_ 

_F.ASM 

RN F 

PRDC 

NEAR 




******************************************************** 




Rounds a floating point operand to 




the 1 

nearest 

integer value 


******************************************************** 


PUSH 

SI 


save index registers 


PUSH 

DI 






PUSH 

DX 

check for exponent 


SUB 

AX,AX 

;zero exponent 


MOV 

DX,AX 



CMP 

SI,DI 

;if at end of ASCII string 


JAE 

BINF7 

;no ASCII exponent 


MOV 

8L,CSI] 

;next unconverted char in BL 


OR 

BL,32 

;convert to lower case 


CMP 

8L,"e" 

;if not an "E" 


ONE 

BINF7 

;there is no exponent 

; 



convert exponent 


INC 

SI 

;point to next char 


CALL 

BIN32 

;convert exponent to binary 


OR 

BX,BX 

;check for error 


JNZ 

BINF9 


; 



check exponent range 


OR 

DX,0X 

;DX should be zero if exponent 


JZ 

BINF7 

;posit1ve and less than 2’16 


CMP 

0X,-1 

;or -1 if negative 


JNE 

BINF9 

;jump if out of range 




apply exponent to mantissa 

BINF7: 

MOV 

BX,AX 

;signed exponent in BX 


POP 

DX 

;retrieve mantissa in DX:AX 


POP 

AX 



POP 

CX 

;count of decimal places 


ADO 

BX,CX 

;subtract decimal places 


JZ 

BINF8 

;finished if exponent is zero 

; 



compute exponent power of 10 


PUSH 

AX 

;save mantissa while we 


PUSH 

DX 

;compute exponent 


MOV 

IM2,BX 

;integer exponent in IM2 


MOV 

SI,OFFSET 

IM2 ;address in SI 


MOV 

IM1,0 

;floating point 10 


MOV 

IM1+2,8420H ;in IMl 


MOV 

DI,OFFSET 

IMl ;address in 01 


CALL 

I POWER F 

;compute exponent 


POP 

CDI]+2 

;retrieve mantissa and 


POP 

CDI3 

;put i.t in IMl 


OR 

BX,BX 

;check for errors 


JNZ 

BINF9 



MOV 

IM2,AX 

;put exponent in IM2 


MOV 

IM2+2,DX 


; 



multiply mantissa x exponent 


CALL 

MUL F 



OR 

8X,8X 

;check for errors 


JNZ 

BINF9 

exit with result in DX:AX 

BINF8: 

SUB 

BX,BX 

;BX=0--status OK 


JMP 

EXIT 


BINF9: 

MOV 

BX,1 

;exit with error 


JMP 

EXIT 


BIN_F 

ENDP 



LISTING 4: ASC16.ASM 

ASCI 6 

PRDC 

NEAR 



*************************************************************** 




Converts a 16-bit signed integer to ASCII 




SI offset to integer; DI to last byte of 




ASCII 

location. BX returns offset to first 




character (sign) of ASCII value 


*************************************************************** 


PUSH 

SI 



SUB 

AX,AX 

;clear AX 


OR 

Ax.csn 

;get binary integer 

; 



check sign 


MOV 

SI," " 

:assume sign positive 


JNS 

ASC16A 



MOV 

SI,"-" 

;save negative sign 


NEG 

AX 

;and make Integer positive 

; 



convert to ASCII decimal 

ASC16A: 

MOV 

BX.OI 

;initial offset in BX 


MOV 

CX,10 

;decimal 10 in CX 

ASC16B: 

SUB 

DX,0X 

;clear DX 


DIV 

CX 

;divide by 10 


ADD 

DX,48 

;convert remainder to ASCII 


MOV 

CBX3.DL 

;save it 


DEC 

BX 

;point to next position 
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Tecmar Provides Solutions 

LabPac^ makes data acquisition quick and easy 


Save your valuable time and money 
with LABPAC from Tecmar. Instead of 
spending days slaving over complex 
programs and languages, your data ac¬ 
quisition system can be up and running 
in hours. Mow even novice programmers 
can easily design highly sophisticated 
data acquisition and process control 
systems. LABPAC provides a library of 
advanced assembly language 
subroutines that can be called by your 
BASIC, FORTRAN or Pascal programs. 
These subroutines can sample a chan¬ 
nel, convert the signal, and store the 
value in memory for later use. LABPAC 
also contains many specialized com¬ 
mands for more complex procedures. In 
addition to all this, LABPAC also can 
operate in the background allowing you 
to sample, store, and analyze your data 
at the same time. LABPAC is compat¬ 
ible with the Tecmar Lab Master, Lab 
Tender and DADIO boards. 


Lab Master 

End the tedium of monitoring your ex¬ 
periments or processes with the Lab 
Master. The Lab Master lets you save 
time and money by having your PC do 
the work for you. This board is powerful 
enough for the most demanding lab or 
industrial applications, yet with the LAB¬ 
PAC software support package it is easy 
to use. With Lab Master you have com¬ 
plete control over A/D conversion, D/A 
conversion, counting, timing, and digital 
I/O. This board is so advanced it can 
sample (with options) up to 256 chan¬ 
nels of data and can convert a single 
channel up to 80,000 times in one sec¬ 
ond. The Lab Master doesn’t sacrifice 
accuracy, since it comes with 12-bit 
precision, and has options for 14 and 16 
bit accuracies. However, the most amaz¬ 
ing feature of the Lab Master is that it 
can do all this and still cost less than 
$ 1 , 000 . 


Lab Tender 

The Lab Tender is the economical solu¬ 
tion to your data acquisition needs. 
Whether you are on a tight budget or 
simply don’t need all the precision of 
the Lab Master, the Lab Tender is the 
perfect board for you. The Lab Tender 
offers 32 channels of 8-bit A/D and 16 
channels of 8-bit D/A, at a conversion 
rate of 50,000 samples per second. It 
also has counting, timing and digital I/O 
capabilities. No one else can offer you 
this combination of features for less 
than $500. 

DADIO^'" 

The DADIO extends the capabilities of 
the Lab Master or Lab Tender boards by 
providing 4 additional D/A channels and 
3 I/O ports. 

the power behind the PC'" 
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Tecmar, Inc. 6225 Cochran Road Solon (Cleveland), Ohio 44139-3377 Phone: (216)349-0600 Telex: 466692 






Get Your Hands On ^ 
Our Hands-On Analysis J 


Introducing 

EOtaBecEions. 

MKROCOMFUTERS 


An ALL-NEW information service 
for the corporate micro buyer 
that features 

Hands-On-Testing 

of Micro Software 



by Experts in DOtO Decisions,. OWN LABS 


Ask for a trial review of MICROCOMPUTERS and let Data 
Decisions do your software testing for you. You’ll get the 
results of hundreds of hands-on tests done under consis¬ 
tent, controlled conditions by our team of micro experts 
. . . You’ll find out how competing packages measure up 
against each other and what you can expect when you 
bring them in-house. 

And that’s just the beginning! Along with everything you 
need to know about spreadsheets . . . graphics . . . word 
processors ... and other software products—you also get 
the latest word on business microcomputer systems ... 
expansion/extension cards . .. communications products 
. . . peripherals—all the products and technologies you 
need to know about to grow. 

MICROCOMPUTERS comes to you in three monthly 
updated loose-leaf volumes that are consistently 
formatted for easy product comparisons . . . and for finding 
the facts you need FAST. 

Whether you’re looking at LANs, PC compatibles, printers 
for micros, or the new Integrated software packages. Data 
Decisions MICROCOMPUTERS supports you every step of 
the way. We have: 

Hands-on evaluations of software products by micro experts. 
^ Rating charts that let you compare how competing pack¬ 
ages measure up In actual use. 

® In-depth analyses that highlight strengths and limita¬ 
tions of mainstream products, 
o All the pricing and spec’s you need for feasibility studies 
and budgets. 

® Technology reports that fill you in on Issues and trends. 
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We do the hands-on testing for you 

□ Yes, please send me my TRIAL REVIEW of MICRO- 
COMPUTERS. I understand that I’m under no obliga¬ 
tion to purchase anything and that I may keep the free 
report even If I don’t become a subscriber. 


• Unlimited free telephone consulting by micro experts 
whose only job is to answer your questions. 


• Broadbased surveys . . . monthly newsletters .. . 
complete vendor directory . . . MORE. 

A 1-year subscription to Data Decisions 
MICROCOMPUTERS costs only $700. You get all this 
information and analysis for less than it would cost you to 
hire a consultant to test just one product! 

But don’t take our word for it... 

SEE FOR YOURSELF! 

Examine MICROCOMPUTERS at your leisure in your 
own office before you buy. Just fill in the coupon and 
mail it today. You’ll receive a no-purchase-obligation 
TRIAL REVIEW. 

FREE BONUS REPORT: And as an added bonus . . . 
just for taking a trial review of MICROCOMPUTERS, 
we’ll also send you a free copy of 

Business Communication Networks— 

Putting It All Together 

This special information-packed technology report 
shows you how to build a user network—from policy 
planning ... to the selection and integration of products 
... to network management and control. It regularly 
sells for $39.00. . . . But it’s yours to keep ABSOLUTELY 
FREE—Just for agreeing to review 
MICROCOMPUTERS ... So fill in the coupon TODAY! 


Data Decisions. 


20 Brace Road/Cherry Hill, NJ 08034/609-429-7100 


20 Brace Road/Cherry Hill. NJ 08034/609-429-7100 


Name _ 

Title _ 

Company. 

Address_ 


□ Although your offer Is completely risk-free. I’m still not 
sure. Please provide more information. 


City _ State _ Zip. 

Phone ( _ ) _ 


Area Code 


A-117 









































FIGURES 



MOV 

BX.CX 

;and BX 


MOV 

OX,CDl3+2 

;get operand in OX:AX 


MOV 

AX.CDI] 



SUB 

CX,CX 

;clear CX 


MOV 

DI.IOOOOOOOB ;isolate sign in DI 


AND 

01,DX 



OR 

DX.IOOOOOOOB ;restore leading one 

; 



check range 


CMP 

OH,128 

;exponent bias is 128 


JA 

RNl 



JB 

RN7 

;if exponent<0 round to zero 




exponent is zero 


CMP 

DL,128 

;number >= .5 and < 1 


JBE 

RN7 

;if fraction=0 round to zero 


MOV 

DX.CX 

;round to +l-all zeros 


MOV 

AX.CX 



MOV 

BH.BIM 

;and biased exponent of 1 


JMP 

RN6 

;restore sign and exit 

RNl; 

MOV 

BH,OH 

;exponent in BH in case we exit 


CMP 

DH,152 

;if exponent>=24, already integer 


JAE 

RN6 

;so restore sign and exit 

; 



exponent is in range 1-23 


MOV 

CL,OH 

;put unbiased exponent in CX 


SUB 

CX,128 



NEG 

CX 

;C0UNT is CX - 24 


ADO 

CX,24 

shift right COUNT bits 


SUB 

DH,DH 

;clear OH 


MOV 

BH,OH 

;and BH 

RN2: 

SHR 

DL,1 

;shift it right 


RCR 

AX,1 



RCR 

DH,1 

;rotate fraction into DH:BX 


RCR 

BX,1 



LOOP 

RN2 


; 



round 


OR 

DH,DH 

;is guard bit on? 


JNS 

RN4 

;if not, rounding not needed 


TEST 

AX.l 

;if integer odd 


JNZ 

RN3 

;round up 


CMP 

OH,BOH 

;if any trailing bits on 


JA 

RN3 

;round up 


OR 

BX,BX 



JZ 

RN4 


RN3: 

AOO 

AX,1 

;round up 


ADC 

0X,0 

normalize--shift left 

RN4: 

MOV 

BH,152 

;set exponent to zero 

RN5: 

SHL 

AX,1 

jshift left 


RCL 

DL,1 



DEC 

BH 

;increment exponent 


OR 

OL,DL 



JNS 

RN5 

;shift again if not normalized 

RN6: 

JMP 

FINISH 

;restore sign and exit 

RN7: 

SUB 

DX,DX 

;zero result 


MOV 

AX,DX 



MOV 

BX,DX 



JMP 

EXIT 


RN_F 

ENDP 




LKTBVGT: INT_ 

F.ASM 

INT F PROC 

NEAR 


.*************************************************************** 


rounds and 

converts a floating point number 


to a signed 32-bit integer 

.*************************************************************** 

PUSH 

SI 

;save index registers 

PUSH 

01 


CALL 

RN F 

jround to nearest integer 
jrounded result now in DX:AX 

SUB 

CX,CX 

‘.clear CX 

MOV 

01,100000008 

;isolate sign in DI 

AND 

01,DX 




OR 

OL.IOOOOOOOB ;restore leading 1 


MOV 

CL,OH 

;exponent in CX 


SUB 

OH, OH 

;clear OH 


SUB 

CX,128 

‘.remove exponent bias 

; 



exponent in range 0 < exponent <=31? 


JLE 

INT7 

;return 0 result with underflow 


CMP 

CX,32 

;must be less than 32 


JGE 

INT8 

;return overflow 

; 



shift left or right 


SUB 

CX,24 



JE 

INT4 

;if exponent = 24, no shift 


JL 

INT2 

;if exponent < 24, shift right 

INTI: 

SHL 

AX,1 

;shift left 


RCL 

DX,1 



LOOP 

INTI 



JMP 

INT4 





shift right 

I NT 2: 

NEG 

CX 


INT3: 

SHR 

OX,l 



RCR 

AX,1 



LOOP 

INT3 


INT4: 

SUB 

BX,BX 

‘.completion status=0 OK 

; 



check sign 

INT5: 

OR 

DI,0T 



JZ 

INT6 

;if number was negative 


NOT 

DX 

;negate it 


NOT 

AX 



AOO 

AX,1 



ADC 

0X,0 


INT6: 

JMP 

EXIT 


INT7: 

JMP 

UNDER_F 


INT8: 

MOV 

DX,7FFFH 

;return maximum signed integer 


MOV 

AX.OFFFFH 



MOV 

BX,1 

‘.completion status=+l 


JMP 

INT5 

‘.check sign 

INT F 

ENDP 



LISTINGS 

i: ASC 

_FASM 

ASC F 

PROC 

NEAR 



**************************************************************** 


converts a binary floating point operand 
to ASCII decimal. SI points to f.p. number 
DI points to end of ASCII location. Returns 
offset to first character (sign) in BX 

**************************************************************** 



PUSH 

SI 



PUSH 

DI 



SUB 

DX.OX 

;clear DX & CX 


MOV 

CX,DX 

check for zero 


MOV 

AX,CSI]+2 



OR 

AX,AX 



JNZ 

ASCFO 



JMP 

ASCFll 


ASCFO: 

PUSH 

BP 

;we'll use BP to address stack 

; 



get sign 


MOV 

BL," “ 

;assume sign positive 


OR 

AL.AL 



JNS 

ASCFl 



MOV 

BL,"-" 

‘.sign is negative 

ASCFl; 

PUSH 

BX 

;save sign 




compute L0G10(X)=L0G2(X)xL0G10(2) 




=(E-1) X 0.3 (approximately) 
do this in fixed point 


MOV 

AL.AH 

;exponent in AX 


MOV 

AH, OH 



SUB 

AX,129 

‘.unbiased E=E-1 (E-128-1) 


JGE 

ASCF2 

;if negative 


NEG 

AX 

‘.make it positive 


DEC 

CX 

'.and set flag in CX 

ASCF2: 

MOV 

BX,4CCDH 

;.3 decimal = .4CCD hex 


MUL 

BX 

‘,U=E * L0G10(2) =OX.AX 


JCXZ 

ASCF3 

;if E was negative 


NEG 

DX 

‘.make U negative 


adjust for number of places 


DECEMBER 1984 


205 
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ASCF8: 

DEC 

CX 

;V=V-1 


JMP 

ASCF5 

;do it again 



convert to ASCII 

ASCF9: 

MOV 

BP.SP 



MOV 

DI,[BP]+4 

•,point to ASCII location 


MOV 

IMl.AX 

;W in IMl 


MOV 

IM1+2,DX 



MOV 

IM2,CX 

;exponent in IM2 


CALL 

ASC 16 

;convert exponent to ASCII 


MOV 

DI.BX 

;BX points to sign 


CMP BYTE 

PTR [DI]," " 

;if positive exponent 


ONE 

ASCFIO 



MOV BYTE 

PTR [DI]."+“ 

;make sign explicit 

ASCFIO: 

DEC 

DI 

;point to next byte 


MOV BYTE 

PTR [DI],''E" 

•,store the E 


DEC 

DI 

;and point to next postion 

; 


convert mantissa--W 


PUSH 

DI 



MOV 

DI,OFFSET IMl 

;point to W 


CALL 

INT_F 

;convert W to two-word integer 


MOV 

[on,AX 

;integer W in IMl 


MOV 

[D1]+2,DX 



MOV 

SI,DI 

;U is second operand 


POP 

DI 

;ASCII location is first 


CALL 

ASC32 

;convert it 


POP 

AX 

;get the sign 


MOV 

[BX],AL 

;and store it 


POP 

BP 



JMP 

EXIT 


; 


here 

for zero input 

ASCFll: 

MOV WORD 

PTR [0n,"0 " 

;this will be stored as " 0 " 


MOV 

BX,D1 



DEC 

BX 

;offset in BX 


JMP 

EXIT 


ASC F 

ENDP 








ASCF3: 

SUB 

DX,6 

;V=U+l-7 


MOV 

CX.DX 



CMP 

CX,-3B 

;V < -38 will give overflow 


JGE 

ASCF4 



MOV 

CX,-38 

;so make it -38 



compute lO'V 

ASCF4: 

MOV 

SI.OFFSET 

IM2 ;set pointers to parameter 


MOV 

DI,OFFSET 

IMl ; areas IMl & I M2 

ASCF5: 

PUSH 

CX 

;keep V--it is decimal exponent 


MOV 

IM1,0 

;floating point ten in IMl 


MOV 

I Ml+2,842 OH 


MOV 

IM2,CX 

;V in IM2 


CALL 

IPOWER F 

;raise 10 to the V 




compute W=ABS(X)/10‘V 


MOV 

IM2,AX 

;10‘V in IM2 


MOV 

IM2+2,DX 



MOV 

BP.SP 



MOV 

BX,[BP]+4 

;get address of X from stack 


MOV 

AX,[BX] 

;get f.p. operand X 


MOV 

DX,CBX]+2 



AND 

0L,7FH 

-.delete its sign--ABS(X) 


MOV 

IMl.AX 

-.and put it in IMl 


MOV 

IM1+2.DX 



CALL 

DIV_F 

;DX;AX=W=IM1/IM2=ABS(X)/10‘V 


POP 

CX 

;V in CX 




adjust W--maximum 7 digits 


CMP 

DX,9818H 

;if W >= 10*7 


JA 

ASCF6 



. JB 

ASCF7 



CMP 

AX,9680H 



JB 

ASCF7 


ASCF6: 

ADO 

CX,1 

;V=V+1 


JMP 

ASCF5 

;do it again 

ASCF7: 

CMP 

CX.-38 

;can V be decremented? 


JLE 

ASCF9 



CMP 

0X,9474H 

;if W <= 10*6-1 


JA 

ASCF9 



JB 

ASCF8 



CMP 

AX,23F0H 



JA 

ASCF9 




SCIENTIFIC SUBROUTINE UBRARY 


The FORTRAN Scientific Subroutine Library is a comprehensive collection of pre-tested aids designed specifically for 
microcomputer programmers, in particular practicing scientists, engineers, and students of many disciplines. 

PRETESTED 
SUBROUTINES 

For the IBM® PC 

■ Contains 114 of the most commonly used mathematical and 
statistical routines; general statistics, probability distribu¬ 
tion, regressions, polynomials, integrations, and more. 

■ Contains pre-designed sets of FORTRAN code, written in 
Microsofr FORTRAN. 

■ Performs tasks involving the most commonly used complex 
number of operations. 

■ Comprehensive documentation-Over 400 pages, featuring 
tips on purpose, procedure, and applications, plus example 
of subroutines and test programs with results. 

■ Source code in print and on diskette, allowing you to manip¬ 
ulate routines for many functions, without error. 

For further information, call (212) 850-6788, or write: uyAnt, 
WILEY PROFESSIONAL SOFTWARE Attn Leslie Bixel 
605 Third Avenue, New York, NY 10158 

COST: 3 diskettes, with complete documentation, for only $175.00. Order #1-81457-1. 

DEALER INQUIRIES INVITED 5-1588 
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NO GUTS. NO GLOHV. 





Radio frequency shielding meets 
tough European standards beyond 
FCC requirements. 


Watch this space for exciting new options 
coming soon. 


Serial (RS-232) communications port built in. 
Console I/O may be redirected to this port by 
switch setting. Menu-driven DOS utility (set 
up) to configure this port or redirect printer 
I/O to it Communications program included 
to get you started. 


Parallel port included. Standard interface for 
popular printers. 


Five full-length expansion slots for IBM PC/XT 
compatible option cords. Hard disk machine 
with 640K, real time clock, three I/O ports and 
display has two slots free. 


Small overall dimensions, sturdy metal case, 
designed inside and out with horisontol or 
vertical operation in mind. 


ROM BIOS AND MONITOR by riT: 
Interrupt compatible with IBM PC/XT 
and more. Ever-ready, menu-driven, 
diagnostic monitor debugger. Tsst 
hardware device by device and 
chaimel by channel Examine regis¬ 
ters, alter or dump memory, read or 
write tracks and sectors. Even set 
drive timing. 


256K byte, parity-checked RAM on 
planar board. Combo board with 
one, two and three bonks of 128K 
bytes each. Real time clock and 
parallel port also available to give 
640K RAM total with only one 
slot used. 


ITT’s own heavy duty, high efficiency, 
switching power supply (115 watts con¬ 
tinuous service) saves weight without 
compromising support for fully-equipped 
machines. 95 to 132 volts or 180 to 240 volts. 
Excellent air flow for greater rehobiUty 
in harsh environments. 


Switch controls allow console I/O redirec¬ 
tion to serial port—use whatever ASCII 
terminal you wont. Enable/disable 
power-on memory test for faster starts on 
large machines. Enable/disable screen¬ 
saving blanking when left idle. 


Floppy disk controller on planar. Saves 
a slot. 


Space-saving half-height disk drives. 
Solid and positive door mechanism 
with interlock to ovoid closing empty 
and extend head life. 


Monitor conveniently 
tilts and swivels. Pedes¬ 
tal height is proper. 
Green, amber or color 
non-glare monitors 
all meet toughest ergo¬ 
nomic standards. Three 
position keyboard is 
smooth as silk. Meets 
Europ>ean ergonomic 
standards. Smart alpha 
and numeric shift lamps 
don’t get fooled when 
software changes key¬ 
board state. Dimpled 
F and J keys indicate 
home keys. 


Although the out¬ 
side ot the ITT 
**'*iQ(^ XTRAtm Per¬ 
sonal Com¬ 
puter is small 
and beautiful, 
we're most proud 
of the beauty 
inside. 


This is a machine you should 
know about, because it is 
the finest PC compatible. 

It was conceived and 
built to be an application 
of proven technology in the 
most refined and careful 


of design was our goal. 

We achieved it. 

The ITT XTRA is com¬ 
patible both in hard¬ 
ware and software 
with the IBM PC/XT 
with one exception. 

Where IBM has 
BIOS support routines 
for its BASIC, we have a 
ROM monitor and 
diagnostics utility that's 
always available, provides 
direct disk access, and iso¬ 
lates problems down 
to the chip level. 

We offer a mouse 
that is made just for us. 
The BIOS, the key¬ 
board services and 
the mouse itself are 


Our very own mouse. Fully 
supported with shell soft¬ 
ware to integrate with exist¬ 
ing or new applications. The 
ITT Mouse does not require 
a board. It cormects to the 
keyboard through the inter¬ 
face box. 


Just working with a 
personal computer 
isn't enough any¬ 
more. It's time to 
work smart with style, 
quality and reli¬ 
ability That's why 
it's time for the ITT 
XTRA Personal Computer. 

Fully-compotible color graphics board. 
FT506 interface hard disk controller with 
on-board diagnostics. “Combo” board with 
1,2 or 3 bonks of 128K RAM, real time clock and 
parallel port. 

IBM PC and XT are registered trademarks ot 
International Business Machines, 


ITTx™ 

PERSONAL COMPUTER 



way It is a machine devoid of rough 
edges. It not only works right, it's 
tough, it's neat, and the insides make 
sense. Simple elegance 

Fully "moused” versions of 
popular ITT application 
packages. Enhanced DOS 
with menu-driven setup 
(Including port initiallza- 
non), disk parking, true 
hard disk format with bad 
sector information. Excellent 
documentation. 


tailored to work smoothly together 
and remain transparent to ITT 
application programs. 

We expect users to appreciate 
fine engineering. And, we plan to 
serve them for a long time. That's 
why we spent so much effort on the 
little things that make a machine 
predictable, reliable, and a 
pleasure to use. 


Call 1-800-321-9872 for the ITT authorized 
dealer nearest you. 


HOPING AMERICA WORKSMAm: 

© 1984, ITT Information Systems. 
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C Is The Language. 
Lifeboat Is The Source. 



Lifehoat.T^^ 

The Leading Source And Authority For Serious Software. 

1 - 800 - 847 - 7078 . 


In NY State: 212-860-0300 


Serums Software For The C Programmer From Lifeboat.r. 


Lattice® C Compiler: The serious software developer^s first choice. 

Selected for use by IBM,® Texas Instruments, Wang,® MicroPro,® Ashton-Tate,™ 
lUS/Sorcim,® Microsoft® and Lotus™ to name a few of the many. Why? 

Lattice C is clearly the finest 16 bit C compiler available today. 

—Renowned for speed and code quality. 

—Fully compatible with the C standards set forth by Kernighan and Ritchie. 

—Four memory model options offer you unsurpassed control and versatility. 

—Superior quahty documentation. 

—Now includes automatic sensing and use of the 8087 chip. 

—Widest selection of supporting add-on packages. 

Halo™: A graphics development package rapidly emerging as the industry standard. 

—140 graphics commands including plot, line, arc, box circle and elhpse primitives, 
bar and pie charts; pattern fill and dithering commands. 

—New: multiple viewports and “stroke text” for angling, scaling and fillin g text. 

C Food Smorgasbord™: This beautifully written collection of C functions is a valuable time saver. 

—Library includes a binary coded decimal arithmetic package, level 0 I/O functions, 
a terminal independence package, IBM PC ROM BIOS access functions and much more. 

Pmate™: The premier editor for the programming professional. 

Pmate is a full screen editor with its own powerful macro command language: 

—Perform on screen row and column arithmetic, alphabetize lists, 
translate code from one language to another, call up other macros. 

—Customize Pmate almost any way you like. 

—Contains 10 auxihary buffers for storage of macros, text, subroutines. 

—An “undo” feature allows the programmer to retrieve whole series of deleted items. 


Additional C Tools 
Available From Lifeboat: 


Panel™: Screen formatter and data entry aid. 

Lattice Windows™: Windowing utility; create “Virtual Screens.” 
Plink-86™: The popular linker; includes extensive overlay capabilities. 
Pfix86™: Dynamic debugging utility. 

Pfix86 Plus™: Symbolic debugger with capacity to debug overlays. 
Btrieve™: Database record access/retrieval library. 

Phact: Multikeyed ISAM C-Function library. 

Fabs: Fast access B-tree database function library. 

Autosort: Fast sort/merge utility. 

ES/P: ‘C’ program entry with automatic syntax checking and format ting 


® 1984 INTERSOn CORPORATION 


And much more. 

1 YES! Please rush me the latest FREE LifeboahM catalog of C products. 

Company Business 

Name Ph/me 

(iaiaJoi! ’5 IVS4 

C I’togramminn limls. 

1 Name Title 

l.ilchtkit 

Address 

I C/rv State Zip 

Please check the category where Lifeboat can best help you: 

1 □ Software development □ Corporate □ Education 

1 □ Dealerldistributor D Government D Other 

' Call Direct: 1-800-847-7078 (In NY State: 212-860-0300) 

1 Return coupon to: Lifeboat Associatesra 

1 1651 Third Avenue, New York, NY 10128. tji12 
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LEGAL BRIEF 


MAXSTULOPPENHEIMER 


Compatibles and Copyrights 

A pop quiz on thirdparty, IBM-compatible BIOS 


I f when you saw the words pop 
quiz above you tried to move the 
top element of your stack to the 
“Quiz” register, cut it out. Nobody 
likes a smart-aleck machine lan¬ 
guage programmer. 

What I mean by pop quiz is the 
following short questions that will 
test your knowledge of several legal 
issues discussed in this column in 
recent months. If you have no inter¬ 
est in being tested, you can just 
read the “Factual Background” and 
go straight to the answers. 

FACTUAL BACKGROUND 

The September issue of PC Tech 
Journal reported on the announce¬ 
ment of a third-party BIOS ROM, 
functionally identical to IBM’s copy¬ 
righted BIOS, yet not infringing 
IBM’s copyright. IBM’s copyright on 
its proprietary BIOS has proved a 
major source of difficulty to the 
manufacturers of IBM compatibles, 
since IBM does not license its 
BIOS. 

The company and its attorney 
declined to provide a copy of the li¬ 
cense agreement, which apparently 
contains a confidentiality provision 
that covers the agreement itself 
Without having seen the license 
agreement, it is impossible to ana¬ 
lyze specifics, but the concept of a 
third party producing compatible 
software raises concrete questions 
that have been dealt with only ab¬ 
stractly in prior columns. 

Let us suppose that a manufac¬ 
turer of IBM-compatible computers 


(licensee) purchases a license from 
a third-party author of a truly IBM- 
compatible BIOS (licensor), incor¬ 
porates the BIOS in a ROM chip 
and begins marketing. 

THE QUIZ 

Question #1: Can there be an IBM- 
compatible BIOS that does not 
infringe IBM’s copyright? 

A. Yes. It’s a free country. 

B. Yes. Copyright does not protect 
ideas per se. 

C. No. The concepts of compatibili¬ 
ty and originality are inherently 
inconsistent. 

Question #2: Can the licensee use 
the licensed BIOS program to pro¬ 
duce a BIOS ROM chip? 

A. Yes. That’s what a license is for. 

B. Yes. Even if not explicitly set out 
in the written agreement, it 
would be fair use. 

C. No. A license covers only exact 
duplication, including both the 
content and the medium. 

D. It depends. 

Question #3: If IBM sued the licen¬ 
see for infringement, what outcome 
would you expect? 

A. IBM would probably win be¬ 
cause, by definition, the licensed 
BIOS would have to perform the 
same functions as the IBM copy¬ 
righted version. 

B. The licensee would probably 
win, because a BIOS is applica¬ 
tions, not operations, software. 

C. IBM would probably win, be¬ 
cause a BIOS is operations, not 
applications software. 


D. The licensee would probably 
win, because it paid for the right 
to use the program. 

E. The licensee would win if, but 
only if, the third-party BIOS did 
not violate IBM’s copyright. 

Question #4: If IBM sued the licen¬ 
see and won, and the licensee in 
turn sued the licensor, which party 
would likely win? 

A. The licensee, because it paid for 
the right to use the program and 
it has been prevented from do¬ 
ing so (implied warranty of mer¬ 
chantability). 

B. The licensee, because a licensor 
indemnifies its licensees against 
infringement claims. 

C. The licensor, because being sued 
by IBM is an act of God. 

D. It depends. 

MY ANSWERS 

Question #1: my answer is B. 
Copyright protects artistic expres¬ 
sion, not ideas (“The Basic Tools of 
U.S. Intellectual Property Law,” No¬ 
vember/December 1983, page 213). 
This was one of the arguments ad¬ 
vanced by Franklin in its defense of 
Apple’s copyright infringement case: 
Section 102(b) of the Copyright Act 
provides that “in no case does 
copyright protection . . . extend to 
any idea, procedure, process, sys¬ 
tem, method of operation, or dis- 


Max Stul Oppenheimer, PC, is a partner in 
the law firm of Venable, Baetjer & Howard in 
Baltimore. The PC stands for Professional 
Corporation. He was convinced by his article 
in the October issue. 
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INDEPENDENT STORE IN NYC DEDICATED 
TO IBM* PC SOFTWARE AND PERIPHERALS ONLY 


BY APPOINTMENT WE DEMONSTRATE MOST OF THE PRODUCTS WE SELL. 

STORE HOURS: 9:00 A.M.-5:30 P.M. E.S.T. MON.-FRI. 

Saturdays 10 A.M.-4 P.M. 

Terms, conditions and prices differ in our store. 
PC LINK, CORP. 29 WEST 38TH ST. 2ND FL., NEW YORK, NY 10018 


NORTON COMPUTING 

Norton Utilities. 

HAYES 

Smart Modem 1200 ... 


SPECIALS OF THE MONTH EFFECTIVE DEC. 1st through 31st 


TOSHIBA 

. $49.00 PI 351 Printer.1249.00 

HERCULES 

$469.00 Color Card.$169.00 


DYSAN DISKETTES 

DS/DD.$29.00 

KRAFT 

Joysticks. 


SS/DD.$19.00 

.$32.00 


BUSINESS SOFTWARE 


ALPHA SOFTWARE 

DATA BASE MANAGER II. $205.00 

TYPE FACES. 89.00 

ELECTRIC DESK. 249.00 

ASHTON-TATE 

dBASEIII. CALL 

FRAMEWORK. CALL 

BORLAND INT. 

SIDEKICK. 39.00 

TURBO PASCAL. 39.00 

CONTINENTAL 

HOME ACCOUNTANT PLUS. 89.00 

TAX ADVANTAGE. 45.00 

PROPERTY MANAGEMENT. 319.00 

ENERTRONICS 

ENERGRAPHICS. CALL 

FOX & GELLER 

QUICKCODE III. 179.00 

OZ. CALL 

HARVARD SOFTWARE 

HARVARD PROJECT MANAGER. CALL 

HAYES 

SMARTCOM II. 95.00 

I u s 

ACCOUNTING PACKAGES 4.0. CALL 

EASYWRITER II PLUS. CALL 


LOTUS DEVELOPMENT CORP. 

LOTUS 1-2-3. (No Mail Or Phone Orders) CALL 
SYMPHONY (No Mail Or Phone Orders) CALL 


MICRO DATA BASE 

KNOWLEDGE MAN. CALL 

MICRO PRO 

INFOSTAR. 269.00 

WORDSTAR PROFESSIONAL.290.00 

MICRORIM 

R BASE 4000 . 309.00 

EXTENDED REPORT WRITER. 99.00 

CLOUT (RE8.256K). 129.00 

MICROSOFT 

MULTIPLAN. 139.00 

PROJECT. 179.00 

WORD. 235.00 

COMPILERS. CALL 

MICROSTUFF 

CROSSTALK. 105.00 

TRANSPORTER. 169.00 

MONOGRAM 

PROFESSIONAL BASIC. 269.00 

NORTH AMERICAN BUSINESS 

MEMORY SHIFT. 69.00 

NORTON COMPUTER 

NORTON UTILITIES.SEE SPECIAL 

PC SOFTWARE 

CREATABASE.. 65.00 


PALSOFTWARE 

ARTPAK. 79.00 

PEARL SOFT 

PERSONAL PEARL. CALL 

REMS SOFTWARE 

REAL ESTATE INVESTOR II. 225.00 

ROSE SOFT 

PROKEY 3.0. 89.00 

STSC 

APL-PLUS. CALL 

SATELLITE SOFTWARE 

WORD PERFECT. 269.00 

SAWHNEY SOFTWARE 

TAX MODE. CALL 

PLAN MODE. CALL 

SOFTWARE GROUP 

ENABLE. CALL 

SOFTWARE PUBLISHERS 

PFS SERIES. CALL 

SOFTWARE SYSTEMS INC. 

MULTIMATE. 299.00 

WARNER SOFTWARE 

THE DESK ORGANIZER. CALL 

DISK DRIVES 

IOMEGA BERNOULLI BOX 20MB. 2900.00 

QUMET142. CALL 

SYSGEN. CALL 

TANDON TM 100-2 . 175.00 

MULTIFUNCTION BOARDS 

64 RAM CHIPS. 45.00 

AST CARDS. CALL 

QUADBOARD CARD oK. 209.00 

PC MOUSE. CALL 

ORCHID BLOSSOM BOARD. 199.00 

PLANTRONICS COLOR PLUS CARD . . . CALL 

HERCULES. CALL 

HELIX BUBBLE MEMORY. CALL 

ENTERTAINMENT & EDUCATION 

ACROSS THE USA. 25.00 

ATI TRAINING PACKAGES. ea. 55.00 

ATTACK ON ALTAIR. 29.00 

BIG TOP. 27.00 

CONQUEST. 29.00 

COSMIC CRUSADERS. 27.00 

DEADLINE. 37.00 

DIGGER. 29.00 

THE EXTERMINATOR. 29.00 

FLIGHT SIMULATOR-NEW VERSION .. 35.00 

FRIENDLY ARCADE. 29.95 

FRIENDLY PC INTRO SET. 29.95 

FROGGER. 25.00 

HI RES #4. 27.00 

KID STUFF. 32.00 

MASTER MINER. 27.00 

MILLIONAIRE. 49.00 

MOON BUGS. 29.00 

MY LETTERS, NUMBERS & WORDS ... 32.00 
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PC CRAYON. 39.00 

INTRO TO OPERATING SYSTEM. 49.00 

PLANET FALL. 39.00 

SERPENTINE. 25.00 

•SNACK ATTACK. 27.00 

SPINNAKER SERIES. CALL 

SUSPENDED. 39.00 

WITNESS. 39.00 

WIZARDRY. 39.00 

ZORK I, II, III. ea. 27.00 

ZURAN DEFENDER. 25.00 

ACCESSORIES 

CURTIS PRODUCTS 

DISPLAY PEDESTAL. 35.00 

MONO CABLE. 38.00 

KEYBOARD CABLE. 30.00 

SYSTEM STAND. 17.00 

COLOR CABLE. 45.00 

SURGE PROTECTORS. CALL 

KRAFT JOYSTICK.SEE SPECIAL 

HAYES MACH III JOYSTICKS. 45.00 

KEYBOARD DRAWER. 75.00 

MONITORS 

AMDEK 31OA. $175.00 

PRINCETON GRAPHIC HX-12. 479.00 

SR-12. CALL 

MAX-12. 179.00 

ZENITH RGB MONITOR. 479.00 

MODEMS 

HAYES SMART MODEM. $205.00 

HAYES SMART MODEM 1200 .... SEE SPECIAL 

HAYES SMART MODEM 1200B. 419.00 

RACAL VEDIT MAXWELL MODEM 1200 CALL 

DISKETTES 

SS/DD DS/DD 

CATALINA TECHNOLOK.28.00 

DYSAN.SEE SPECIAL 

MAXELL.23.00.33.00 

VERBATIM.22.00.31.00 

WABASH.25.00 

VERBATIM HEAD/CLEANING KIT.10.50 

PRINTERS 

DIABLO 630.$1699.00 

DIABLO 630 TRACTOR FEED. 249.00 

DYNAX DX-15. 389.00 

BROTHER 25/35. CALL 

OKIDATA 92P / 93P / 84P. CALL 

TOSHIBA P1351.SEE SPECIAL 

EPSON FX SERIES. CALL 

NEC 3550. 1425.00 

PRINTER CABLE/PARALLEL. 25.00 


CORPORATE ACCOUNTS POLICY 

We honor purchase orders from major corpo¬ 
rations listed on stock exchanges, govern¬ 
mental agencies and universities. 

PLEASE ADD 10% to the listed prices for 
purchases with purchase orders. 

OUR TERMS ARE NET 10 DAYS. 

It is our policy not to advertise names of cor¬ 
porations who purchase from us. 


caliTOLL free 800-221-0343 


All prices listed in this ad are effective Dec. 1-31, 
1984. All Brands are Registered Trademarks. 
IBM is a Registered Trademark of IBM Corp. 
-TERMS AND CONDITIONS- 


IN NEW YORK CALL 1-212-730-8036 


We reserve the right to repair, replace or return to manufacturer for repair, all goods 
acknowledged faulty or damaged on receipt by customer. Customer must call for Return 
Authorization Number before returning any goods. Prompt attention will be given to all 
damaged and faulty returned goods. Any goods returned for credit are subject to 10% 
restocking charge, plus shipping charge. No returns for credit on any software. Customer 
must deal with the manufacturer directly if the customer finds any false claims made by 


the manufacturer. All goods are shipped U.RS. only. Add 2% of price, or minimum of $3.00 for 
shipping. Shipping charges on Printers & Accessories vary. We do not ship C.O.D. Please 
allow one to two weeks for personal or corporate checks to clear. To expedite shipping send 
money order, certified cashier’s check, or charge to your VISA, MasterCard, WE DO NOT 
Add a Service Charge For Credit Card Usage. Prices subject to change without notice. 
NOT RESPONSIBLE FOR TYPOGRAPHICAL ERRORS. 
















































































































































TOGETHER, 
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RUN-TIME VERSION AVAILABLE 


THERE’S NO 


KnowledgeMan™ and You. 
The possibilities are endless. 

To succeed in business, you need 
a partner that’s fast, flexible, 
intelligent and easy to work with. 
A partner that can help turn your 
big ideas into well-conceived 
reality. One that gives you the 
support you need to make critical 
decisions confidently. 

No partner can give you 
more of what you need than 
KnowledgeMan, the knowledge 
management software from 
MDBS. 

A powerful partner. 

KnowledgeMan helps you man¬ 
age more knowledge, in more 
ways, than ordinary software. It 
can help you make better de¬ 
cisions on just about everything 
from production scheduling to 
financial planning to market 



forecasting. KnowledgeMan 
and its optional components 
offer data management, spread¬ 
sheet analysis, statistical analysis, 
text processing, forms manage¬ 
ment, business graphics, program¬ 
ming and more. 

The key to KnowledgeMan’s 
versatility is its exclusive S 3 mer- 
gistic integration, allowing you to 
accomplish your computing 
needs within one program. Unlike 
other software, there’s no need 
to exit one function before enter¬ 
ing another. The result: different 
kinds of processing can be inter¬ 
mingled. Quickly and easily. 


A partner that speaks your 
language. 

For all of its power and sophisti¬ 
cation, KnowledgeMan is remark¬ 
ably simple to understand. Even 
a beginner can start putting 
KnowledgeMan to work in 
minutes. With a single query, you 
can obtain related data from 
unlimited multiple tables. Yiu 
can even teach KnowledgeMan 
to understand your own jargon. 

A partner that helps 
you along. 

The on-line HELP facility allows 
you to draw on 6800 lines of help¬ 
ful information organized into 
380 screens. If you have a prob¬ 
lem or question, KnowledgeMan 
allows you to access the pertinent 
HELP screen immediately. Each 
screen is carefully designed to 
provide a quick reference guide 
to KnowledgeMan commands. 

A partner that gives you 
room to grow. 

Ordinary software packages can 
be frustratingly easy to outgrow. 
Not KnowledgeMan. Each 
KnowledgeMan component has 
more power than you’ll probably 
ever need—far more than con¬ 
ventional integrated programs. 
With KnowledgeMan, you don’t 
sacrifice capability, capacity 
or convenience. So with 
KnowledgeMan, you spend your 
time solving problems— not t^ing 
to overcome software limitations. 

A partner that protects your 
interests. 

KnowledgeMan offers sophisti¬ 
cated security features. 
Unauthorized access to data is 
next to impossible, thanks to 
password checking, thousands of 
access code combinations and 
data encryption. 


So your secrets are safe with 
KnowledgeMan. 

A partner you can build on. 

To add yet another dimension to 
KnowledgeMan’s capabilities, 
you can get fully-integrated 
options like K-Graph, an exten¬ 
sive business graphics facility that 



lets you plot information in a 
variety of colorful graphs, charts 
and diagrams. For text process¬ 
ing, the K-Text option lets you 
incorporate data into written 
documents quickly and easily. Or, 
create highly-polished, full-color 
customized forms with K-Paint, 
our forms painting option. To 
short-cut the keyboard, put the 
K-Mouse option to work. 

A partner you should get to 
know better. 

To see KnowledgeMan in action, 
visit your dealer. Or contact Micro 
Data Base Systems, Inc., P.O. Box 
248, Lafayette, IN 47902, (317) 
463-2581, Telex: 209147ISEUR. 

It may be the beginning of a 
long, successful partnership. 

Current version is 1.07as of 9/10/84. 
KnowledgeMan, K-Graph, K-Paint, K-Text, and 
K-Mouse are trademarks of Micro Data Base 
Systems, Inc. MDBS is a registered trademark 
of Micro Data Ba.se Systems, Inc. 


KNOWLEDGE 



The Knowledge Management Software 
from MDBS 
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Operating Systems: PCDOS, MSDOS, CP/M-86. Minimum RAM required: I92K, K-Graph: PCDOS only. 









LEGAL BRIEF 


wommioam 

mmiMumsmim. 

Now you can put them online with Explain^**... the docu¬ 
mentation system from Communication Sciences, Inc. 

CSI’s Explain takes you a step beyond the editing/ 
printing cycle used for the traditional manual. With Explain, 
writers create and update documentation online, as a data 
base. And they don’t have to be programmers to do it. 

Once your documentation is online, it can stay online. 
Readers can get to it with the touch of a key, either directly 
from your applications or through Explain itself 


User help. Program guides. Procedures. Standards. 
Put it all online with Explain, the paperless documen¬ 
tation system. 
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SYMBOLIC-DEBUGGER 



Faster, easier 
more productive 

SYMD is a unique new 
programming aid that 
dramatically reduces the 
time and effort needed 
to identify and correct 
programming errors. 

SYMD simplifies 
debugging by utilizing 
source code symbols and 
line numbers wherever 
an address or offset is 
required. Flipscreen 

tmmS-DOS is a trademark of Microsoft Corporation. 


feature allows separate 
display, including 
graphics, for SYMD 
and program under test. 
SYMD also lets you: 
Examine and/or change 
real number data; assign 
permanent or temporary 
breakpoints, including 
pass counts to control 
looping; check instruction 
execution sequences with 
backtrace commands; use 
profiling commands to 
identify the most active 


parts of a program. And 
much more. SYMD can 
be used with compiler 
or assembly language 
programs. System 
requirements: PC- 
DOS^^ or MS-DOS'^ 
1.1 or 2.0; 192K 
recommended; 

80-column display. 

SYMD is priced at only 
$125. Free literature 
on request. VISA or 
MasterCard accepted. 

TMPC-DOS is a trademark of the IBM Corporation. 


D+V 


Systems 

400 Amherst Street Nashua, NH 03063 (603)881-7140 


coveiy, regardless of the form in 
which it is embodied.” 

Had Franklin independently de¬ 
veloped its own program that emu¬ 
lated Apple s programs, there is lit¬ 
tle doubt that it would have pre¬ 
vailed. Franklin’s argument took a 
slightly different tack: that there 
were so few ways to emulate the 
system that the idea and its expres¬ 
sion were inseparable and there¬ 
fore literal copying should be per¬ 
mitted. (“Memories Are Made of 
This,” June 1984, p. 34). While it is 
possible to write a non-infringing, 
IBM-compatible BIOS, whether the 
licensor has done so is a factual 
question. Among the elements a 
court would consider is the degree 
of similarity and whether the com¬ 
patible’s programmers had access 
to the original program. Compati¬ 
bility and originality could coexist, 
for example, if it could be shown 
that the programmers had access to 
the technical specifications of the 
BIOS (necessary to assure compati¬ 
bility), but not the code itself 

Question #2: my answer is D. 
All of the other answers are exam¬ 
ples of what one might reasonably 
expect to find in a license agree¬ 
ment, but legal contracts are gov¬ 
erned by the terms the parties set. 
Assuming the third-party BIOS is 
copyrightable, the owner of the 
copyright has a bundle of rights 
under the Copyright Act, and he 
can divide them as he sees fit. He 
could, for example, license one par¬ 
ty to use the program on IBM com¬ 
puters and another party on Com- 
paqs, or one party on cartridges 
and another party on disks (“Dis¬ 
puting the Rights to Custom-de¬ 
signed Software,” July 1984, p. 185). 

The “fair use” answer presents 
an interesting issue. Normally, a 
“fair” use of a copyrighted work 
involves the use of a portion of the 
entire work for a non-commercial 
purpose (“Sony Versus Universal 
Studios: So What?” May 1984, p. 

197). However, a licensee of the en¬ 
tire work for one commercial pur- 


214 


CIRCLE NO. 131 ON READER SERVICE CARD 


PC TECH JOURNAL 




















BtMeXPANSfON MODULE 

• DOUBLES THE EXPANSION BOARD 
CAPACITY OF THE PC 

• INTERFACES TO PC THRU SIGNAL CON- 
DiTIONED CABLE ASSEMBLY WHICH 
OCCUPIES A SINGLE SLOT IN PC 

• SYSTEM INCLUDES CABINET WITH 6 
SLOT BACK PLANE AND 4 OUTPUT 
POWER SUPPLY, INTERFACE CARD 
AND CONNECTING CABLE - $645 


Mft&mWW^sTEM 

•to OR 20 MEGABYTE CAPACITY 
• DOS 2.0 COMPATIBLE 
•SYSTEM INCLUDES DRIVE INSTALLED 
IN CABINET WITH POWER SUPPLY, 
INTERFACE CARD FOR INSTALLATION 
IN PC AND CONNECTING CABLES 
10 MB-$1995 20 MB-$2295 


DESERT 

TECHNOLOGIES 


RO. BOX 41628 
TUCSON, AZ 85717 


pose might argue that another com¬ 
mercial use was fair use. The best 
course is to obtain a license broad 
enough to cover all intended uses. 

Question #3: my answer is E. If 
the third-party BIOS does not in¬ 
fringe IBM’s copyright, its incorpo¬ 
ration onto a ROM chip cannot give 
rise to infringement. (“Memories 
Are Made of This,” June 1984, p. 

34). Answer A is wrong for reasons 
discussed concerning question #1 
above. The operations/applications 
distinction (if it exists), would work 
the reverse of the way that answers 
B and C suggest. If answer D were 
correct, there would not be much 
left of copyright law, would there? 

Question #4: my answer is D. 
Again, the parties to a contract are 
essentially free to divide risks as 
they choose. As a licensee, one 
might expect to be indemnified 
against infringement claims chal¬ 
lenging the licensor’s rights. In the 
absence of an explicit provision, it 
might, under appropriate circum¬ 
stances, be inferred that the licen¬ 
sor would indemnify the licensee. 
However, a license agreement 
could be drafted to place all risk of 
infringement on the licensee. (The 
licensee still might have some other 
basis for a complaint against the 
licensor if, in fact, the licensor had 
violated another party’s copyright; 
answer A might be one approach, 
but “implied warranty of merchant¬ 
ability” means that the program will 
perform as it should, not that the li¬ 
censee will be able to sell his prod¬ 
uct.) Columns in the July and Au¬ 
gust issues (“Disputing the Rights to 
Custom-designed Software,” July 
1984, p. 185 and “Go for Broker,” 
August 1984, p. 181) discuss the lat¬ 
itude parties have in negotiating 
contract terms. 

SCORING 

If you answered any question cor¬ 
rectly, thanks for reading at least 
some of the columns I worked so 
hard on. 
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New Release 
4.1 


We've continually improved Microstat since it was introduced in 
1978, and the latest release includes many new features you've 
wanted. 


Interactive and Batch Processing 
Exparided Data Management 
Subsystem with New Data 
Transforms 

Reading data files created by other 
programs 

3 types of Analysis of Variance 
Time Series 

Crosstabs and Chi-Square 
Factorials, Permutations, and 
Combinations 
Hypothesis Tests 


Data sets that can exceed memory 
Multiple Regression (including 
Stepwise) 

Scatterplots (including best fit 
regression) 

Correlation Analysis 
12 Nonparametric tests 
8 Probability Distributions 
Descriptive Statistics 
Easy Installation 


Microstafs algorithms have been designed to prevent numeric overflow errors 
and yield unsurpassed accuracy. Microstafs price is $375.00 including the user's 
manual and is available for the Z80, 8086, 8088 CPU's and CP/M80, CP/M86, 
MS-DOS, and PC-DOS. To order, call or write. 


6413 N. College Ave. • Indianapolis. IN 46220 
(317) 255-6476 


Trademarks: Microstat (Ecosoft), CP/M (Digital Research), MS-DOS (Microsoft), 
PC-DOS (IBM), Z80 (Zilog), 8086, 8088 (Intel). 
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For IBM PC Add-On Products.. 
We Set the Standard in Prices! 

Superior quality products and services at lowest prices. 


Look at what we hove 
to offer, before you 
buy any add-on 
products for your PC. 



cac-oi. 10 MB internal 
hard disk subsystem 

at $725.00. 



Our half-height 10 MB hard disk comes 
complete with controller, cables, drive 
and easy to follow instructions. It fits 
inside one of your floppy slots and 
draws same amount of current as a 
floppy. It is compatible with DOS 2.0, 

2.1 and 3.0 without any patches. In fact, 
you can simply boot up from the hard 
disk. This is the same disk you see 
advertised for hundreds of dollars 
more. 


eaC-03. 300/1200 baud 
internal modem. 

$275.00. 




This auto dial/auto answer plug-in 
modem lets your PC talk to the world 
with reliable and easy operation. It is 
FCC certified. Bell 103/212 compatible 
as well as fully Hayes compatible. You 
can run all the popular 
communication programs as well os 
our superior QIC Com software 
program. 

Our QlC-Com software program provides 
phone list management os well os 
powerful file transfer capabilities. You 
can even run any DOS programs such os 
WordStar concurrently without havingto 
disconnect your line. Priced at $45.00. it is 
an offer you don’t want to miss. 


GtIC-04. Half-height 
floppy. $129.00. 


This half-height floppy is the quietest 
drive on the market. It draws the least 
amount of current and is compatible 
with your PCs floppy controller card. 
It’s double sided, double density. 


GUC-05. Five function 
card. $199.00 (64 K 
RAM Set $36.00). 



Our five function card includes 
memory expansion from 0 to 384K. one 
serial port, one parallel port, one 
game port and one battery back-up 
clock calendar. RAM disk, print spooler 
and clock utilities are included too. 


€UC‘06. Color/Mono 
display card coming 
soon... 


One Year Guarantee 

No Risk. All our products are 
guaranteed for one year. And 
remember, if for any reason, you are 
not completely satisfied within 30 days, 
you can return it for a full refund. 
Check out our competition and find 
out which is best. We know better. 


CALL US TODAY AT 

408-942-8086 



INCORPORATED 

528 Valley Way 
Milpitas, CA 95035 
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800K REVIEWS 



ne IBM Personal Computer from 
the Inside Out 

Murray Sargent and Richard 
Shoemaker 

(Addisoit-Wesley, Reading, MA, 1984) 
445 pages, $16.95 

Three weeks before I was asked to re¬ 
view this book, my department chair¬ 
person placed a copy of it on my desk 
and suggested that I consider using it 
instead of Leo Scanlon’s IBM PC Assem¬ 
bly Language in a microprocessor 
course that I teach. I was quite inter¬ 
ested in what Sargent and Shoemaker 
had to say in their new text, since I 
hrmly believed that Scanlon’s book was 
the best on the market as an introduc¬ 
tory text for assembly language pro¬ 
grammers. (See my review in PC Tech 
Jowrial, October 1984, p. 195.) 

This book is not a replacement for 
Scanlon’s book, but it is the next step in 
a growing cycle for those learning how 
to control the IBM PC “from the inside 
out.’’ Let me suggest that in a reason¬ 
able reading sequence, this book would 
fall right after Scanlon’s book and In¬ 
side the IBM PC by Peter Norton and 
before The IBM PC Connection by 
James Coffron. If I were to describe the 
text in a single sentence, I would say, 

“it is similar to Peter Norton’s book but 
written in assembly language.” 

The 445 pages of the text are 
divided into 12 chapters of high-paced 
learning. If you are familiar with assem¬ 
bly language programming, then you 
can slide—not skip—through the first 
four chapters of the book. I would 
highly recommend, regardless of your 
background, a good look at the exam¬ 
ples contained in these chapters. The 
authors take the time to show how to 
enter simple programs with DEBUG 
and more complicated programs with 
the IBM Macro Assembler. On page 46, 

1 the authors show a model of a typical 


assembly language program. This exam¬ 
ple will form the foundation of all your 
assembler programs. Do not miss the 
great examples, near the end of chapter 
4, of interfacing assembly language pro¬ 
grams to high-level languages. The ex¬ 
amples include routines in Pascal, 
BASICA and FORTRAN. More detailed 
examples are lacking, but, of course, 
that is why the Scanlon book should be 
read first. 

In order to prepare the reader for 
a discussion of IBM hardware, chapter 5 
is an “Introduction to Digital Circuitry.” 
While the treatment of material is good, 
it is very, very fast. Beginners working 
on their own may want to start with 
Heathkit’s Digital Logic Techniques as a 
foundation. 

If you have had experience with 
assembler software and digital hardware 
or have taken my advice and done the 
extra reading then you are well pre¬ 
pared for the treats of the remaining 
chapters in the book. 

Sargent and Shoemaker start chap¬ 
ter 6 with the statement: “At hrst it 
seems like magic, but it’s really just 
plain logic!” It is within this chapter 
that the authors dissect the system 
boards of the IBM PC and PQ'r. An ex¬ 
cellent treatment of the 8088 chip is 
given in terms of pinouts and timing. 
Concepts, such as the system bus, I/O, 
ROMs, and RAMs are treated well along 
with the specialized circuits using 8255, 
80186, 8259A, 8253, and 8237 chips. 

The next chapter covers data trans¬ 
fer methods between the CPU and I/O 
devices. While several data transfer 
methods are mentioned, the chapter 
centers on real-time interrupts. Several 
interesting assembly language programs 
illustrate various concepts. The chapter 
concludes with a discussion of real-time 
clocks and how data can be synchro¬ 
nized. 

After a short discussion of the IBM 


PC keyboard and an even shorter dis¬ 
cussion of the ?Cjr keyboard, the mate¬ 
rial in chapter 8 keys in on various vid¬ 
eo display techniques available for both 
machines. The authors do a fine job of 
explaining CRT tubes, color displays, 
and monochrome displays. They have 
also included a discussion of the Her¬ 
cules Graphics Card (for the mono¬ 
chrome display) and one for the IBM 
color/graphics adapter. One of the fine 
points of this book is the discussion of 
how graphics is achieved on the PC/’r. 
Even if you do not own a PQ'r, this 
chapter will show you another way to 
get the job done. 

Chapters 9 and 10 are chapters on 
applications involving hardware inter¬ 
facing. Chapter 9 is one of my favorite 
chapters because it shows the user how 
to interface the computer to switches, 
relays, photoresistors, SCRs, digital-to- 
analog converters and stepper motors. 
Chapter 10 concentrates on the hard¬ 
ware of data communications. In this 
chapter, a complete discussion of paral¬ 
lel and serial conversion is provided. 
UARTs (Universal Asynchronous Receiv¬ 
er Transmitter) are presented in con¬ 
junction with the RS-232 port concept 
for serial transmission of data. A de¬ 
tailed description of data transmission 
techniques is presented in the sections 
dealing with modems, fiber optics, RF 
(/^adio Frequency), powerline, and IR 
(/nfraFed) carriers. 

The book ends with a chapter on 
building your own interfaces for the 
IBM PC. The authors present a very 
good construction example for building 
a wire-wrapped serial/parallel interface 
board. I am just sorry this was their 
only example for the chapter. If you are 
a beginner at building logic circuits, 
this is simply not the place to start. One 
wiring mivStake could end your project 
in a cloud of smoke. 

—WILLIAM H. MURRAY 
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Don't get us wrong. 
DayFlo is as left-brained 
as any database around. 

It can handle structured 
information such as cus¬ 
tomer lists and personnel 
records. Keywords and 
field names are used to 
gain access to records. 

Just like traditional 
databases. 

However, solving tradi¬ 
tional problems in tradi¬ 
tional ways is just one 
side of DayFlo. It's also 
flexible enough to handle 
today's new challenges in 
exciting new ways. 

And that's where 
strictly left-brained 
databases get left behind. 
The First Free-Form 
Database. 

In the real world, there's 
always an exception to 
the rule. 

Which wreaks havoc 
on traditional databases. 
For example, because of 
fixed formats, entering a 
new field such as a Telex 
number into a single cus¬ 
tomer record is next to 
impossible. Unless you're 
prepared to reprogram 


and reformat your entire 
database. 

DayFlo, on the other 
hand, eliminates these 
tedious operations. 
Word-Oriented 
Database. 

Unlike traditional 
databases, DayFlo has 
integral word processing. 
For instance, you can 
store letters and memos 
along with customer lists 
in the same database. 

Now you're free to 
manipulate data at will. 
Free to enter, retrieve, edit 
and shuffle information 
whenever and wherever 
you please. 

Every fact you need, 
from key client lists to 
spontaneously entered 
notes and ideas, is just a 
few keystrokes away. 
Power, Yes. 
Programming, No. 

DayFlo is a powerful 
package that runs on an 
IBM PC with hard disk, 
Compaq Plus, or 
compatibles. 


Yet, you don't have to 
be a programmer to use it. 

So you see, DayFlo is a 
much greater information 
management tool than 
any traditional database. 
Much more flexibility and 
power than pfs. Much 
easier to use than dBASE II. 


ReportFio. 

With our ReportFio 
package, you can produce 
presentation-quality docu¬ 
ments, reports, letters, 
memos and so forth from 
the data stored in DayFlo. 
This potent report writer 


also performs calculations. 

COMPARING DAYFLO TO TRADITIONAL DATABASES 


TRADITIONAL DBMS 

THE BENEFITS OF DAYFLO 

• Fixed record format. All records must 
look alike. 

• Free-Form record format. No two 
records need look alike. All record 
formats are stored in same database. 

• No word processing capabilities. 

• Integral word processing. Create and 
store letters, memos, notes, ideas, etc. 

• Fixed field length. 

• Variable field length. No counting 
character spaces 

• Adding new fields requires remapping 
or reformatting of database. 

• Instantly add new fields to existing 
records without reformatting the 
entire database. 

• One value per field. 

• Multiple values per field. Information 
where you want it. 

• Retrieves data based on pre-planned 
criteria only 

• Retrieves information based on content 
or key words 


WHAT YOU CAN DO WITH DAYFLO 


• Client Record Tracking 

• Sales Lead Tracking 

• Personnel Records 

• Letters, Memos, Reports 

• Form Letters 

• Note Taking 

• Purchase Order Tracking 

• Projea Management 

• Field Service Tracking 

• And much more 

NOW ALSO AVAILABLE FOR IBM PC AT 


is a registered trademark of International Business Machines. Compaq Plus"* is a trademark of Compaq Corpi pfs; ■ is a registered trademark of Software Publishing Corp. dBASE II® and dBASE III™ 
are trademarks of Ashton-Tate. R.BASF” is a trademark of Microrim. Power-base™ is a trademark of Power Base Systems, Inc. Telex® is a registered trademark of The Western Union Telegraph Co. 








Automatic Conversion. 

OK, you're sold on 
DayFlo. But what do you 
do with your present 
database? Convert it to 
DayFlo. Use our Automatic 
Record Conversion program 
for your pfs or dBASE II data. 
Seeing is Beiieving. 

Visit your nearest DayFlo 
Dealer and see DayFlo in 
artion for yourself Or, if 
you prefer, we'll send you 
a Demo Disk for $10. 

For details, call 1-800- 
7DAYFLO. In California, 
call I-800-CDAYFLO. 

And please ask questions. 
Anything your brain, 
either side, can conjure up. 


DayFlo, Inc, 2500 Michelson Drive, Building 400, Irvine, CA 92715 
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TECH RELEASES 



Hardware, software, and other developments for the PC 


TeamAlate 1103 


HARDWARE 


IBM has announced the re¬ 
lease of a series of advanced 
hardware and software op¬ 
tions for engineering and 
scientific use that significantly 
extend the graphics capabili¬ 
ties of its Personal Computer 
family. The IBM Personal 
Computer Engineering/ 
Scientific Series is designed 
to assist engineers, scientists, 
researchers, and developers 
with specialized applications. 
The series is built around the 
new Graphical Kernel System 
(GKS) and can be used with 
a PC that has an Expansion 
Unit, or with a POOT or PC/ 
AT. Prominent in the series 
are the IBM PC Profes¬ 
sional Graphics Display 
and Professional Graphics 
Controller, which help gen¬ 
erate and display advanced 
color graphics for product 
design, business presenta¬ 
tions, computer-aided manu¬ 
facturing, engineering, and 
science. As many as 256 
colors can be displayed si¬ 
multaneously from a palette 
of 4,096 colors. 

IBM also introduced the 
IBM PC Enhanced Color 
Display and Enhanced 
Graphics Adapter, which 
are supported by GKS as 
well. These units offer high- 
definition text and graphics 
in as many as 16 colors si¬ 
multaneously from a palette 
of 64 colors. The new display 
can be used with the PC, PC/ 
XT, or PC/AT. In addition, the 


adapter can support high- 
quality graphics for the IBM 
PC Monochrome Display and 
expanded graphics capability 
for the IBM PC Color Display. 
Both Enhanced products will 
be available in January 1985. 
Prices: IBM PC Professional 
Graphics Display, $1,295; 

IBM PC Professional Graphics 
Controller, $2,995; IBM PC 
Enhanced Color Display, 
$849; IBM PC Enhanced 
Graphics Adapter, $524. 

IBM 

Entry) Systems Division 
P.O. Box 1328 
Boca Raton, FL 33432 
305/241-7614 
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IBM Personal Computer Engineering! 
Scientific Series 


A 3.3MB flexible 5^4-inch disk 
subsystem that can be added 
to a personal computer as a 
low-cost alternative to Win¬ 
chester disks or as an inex¬ 
pensive, effective means of 
Winchester disk back-up is 
now available from the 
TeamMate division of Data 
Technology Corporation. 
The new TeamMate 1103 
subsystem family is based on 
a high-capacity, flexible-disk 


drive manufactured by East¬ 
man Kodak Company; the 

drive features a servo and 
vertical clamping mechanism 
that eliminates the problems 
of thermal wear and inter¬ 
changeability. The subsystem 
offers the largest single-disk 
storage capacity of any com¬ 
mercially available 5^4-inch 
flexible drive system; specifi¬ 
cally, the diskette stores eight 
times the information of a 
standard IBM 360KB floppy 
and allows the user to work 
with one diskette instead of 
eight. Prices: TeamMate 1103 
subsystem, $895; 3.3MB flop¬ 
pies, $15 each. 

Data Technology) 
Corporation 
2775 Northwestern 
Parkway 

Santa Clara, CA 95051 
408/496-0434 
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C. Itoh Electronics, Inc. 

has introduced the YD-380- 
1714, a unique dual-speed, 
half-height 5^4-inch floppy- 
disk drive. Giving systems de¬ 
signers the benefit of two 
standard formats in a single 
package, the YD-380-17l4’s 
dual-speed feature allows it 
to work witli either the cur¬ 
rent standard format for 51 ' 4 - 
inch media, or tlie newly 
emerging high-capacity 51'4- 
inch media. The drive can 
read and write data at 96-tpi 
track density on either the 
current standard 1MB dou¬ 
ble-density, double-track 


format, or the new high-ca¬ 
pacity 1.6MB-unformatted/ 
1.2MB-formatted disk used 
on the PC/AT. Also, because 
the 1.6MB capacity is format- 
compatible with the standard 
8-inch media format, the YD- 
380-1714 replacing an 8-inch 
drive does not require dat 
to be rearranged. $300. 

C. Itoh Electronics, Inc. 
P.O. Box 66903 
5301 Beethoven Street 
Los Angeles, CA 90066 
213/306-6700 
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National Memory Systems 

has announced the availabil¬ 
ity of a new mass memory 
subsystem, the PC 8000-AT, 
created exclusively for the 
PC/AT. The PC 8000-AT is a 
desktop storage unit that pro¬ 
vides 85, 170, or 335MB of 
add-on storage for the AT. 

For more storage capacity, 
rack-mountable units are 
available that provide up to 
1,000MB capacity. The unit 
has disk data rates of 2.4MB 
per second and an average 
access time of 15 millisec¬ 
onds. NMS also announced 
optional tape back-up sys¬ 
tems for the PC and PC/AT. 
The NMS PC.25 is a 67MB- 
per-cartridge, quarter-inch 
tape system and the NMS- 
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HOSTESS 




is a low-profile, 9- 
track 1600 BPI, ANSMBM 
format-compatible tape sys¬ 
tem. Prices: PC 8000-AT with 
85MB, $5,900; with 170MB, 
$8,900; with 335MB, $13,100. 
NMS PC.25, $2,300 (special 
offer available through De¬ 
cember 31, 1984); NMS 9000- 
AT, $5,700. 

National Memory’ Systems 
Corporation 
355 Earhart Way 
Livermore, CA 94550 
4151443-1669 
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The HOSTESS multi-user host 
adaptor board by Control 
Systems adds up to 16 addi¬ 
tional serial ports to the PC 
or PC/AT; HOSTBIOS software 
allows users of PC-DOS to 
refer to these as ports 3 
through 18. These ports are 
necessary to support the 16- 
user XENIX sof^are and oth¬ 
er serial devices on the PC/ 
AT. Control Systems has been 
manufacturing the hostess 
board for two years, but the 
company anticipates in¬ 
creased interest in the adap¬ 
tor board with the introduc¬ 
tion of the AT. The board 
comes in 4- and 8-port ver¬ 
sions; two boards are re¬ 
quired to support 16 ports. 
Addresses and interrupts are 
switch-selectible and do not 
interfere with COMl or 
COM 2. Rear panel brackets 
are available for 4, 8, or 16 


ports. HOSTESS is supported 
by several multi-user operat¬ 
ing systems on the PC, in¬ 
cluding XENIX 68000, QNX, 
RMX-86, multilink, and coher¬ 
ent, but HOSTESS can be used 
with PC-DOS for specialized 
communications applications. 
Prices: hostess 4, $495; 

HOSTESS 8 , $750; HOSTESS l6, 
$1,495; 4-Port Upgrade Kit, 
$295; HOSTBIOS, $75. 

Control Systems 
2855 Anthony Lane 
Minneapolis, MN 55418 
612/781-5043 
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Analog Connection PC, a 

new type of data acquisition 
system for the PC and PC/XT 
from Strawberry Tree 
Computers, is set up in 
menus, rather than by writing 
programs. It features direct 
connection to most types of 
sensors without adding inter¬ 
face modules. The system 
logs data, including maxi¬ 
mum, minimum, average, 
and difference, on a printer 
or disk. It sounds alarms and 
controls equipment at levels 
entered in menus, and has 8 
or 16 digital I/O lines and 
two analog outputs. Analog 
input resolution is 14 bits on 
8 or 16 channels. Logged 
data are compatible with Lo¬ 
tus 1-2-3; modifications can 
be written in BASIC. Prices: 8 
analog inputs with card only, 
$690, with terminal box, 

$889; 16 analog inputs with 


384KB RAM, or a disk con¬ 
troller with a parallel port), 
$275. 

Paradise Systems, Inc. 

150 North Hill Drive 
Brisbane, CA 94005 
415/468-6000 
CIRCLE 487 ON READER SERVICE CARD 


Nestar Systems, Inc. has 

announced that its complete 
family of networking prod¬ 
ucts and applications soft¬ 
ware will not only support 
the PC/AT and PC Network, 
but will also enhance the 
IBM PC Network System ca¬ 
pabilities. Nestar Systems will 
immediately support the PC/ 
AT as a high-performance 
workstation on the PLAN Se¬ 
ries network and will support 
the IBM PC Network Program 
when it becomes available in 
1985. Nestar s products will 
be compatible with the IBM 
Program using the Nestar 
baseband, token-passing LAN 
products. The company has 
also announced an agree¬ 
ment with the U.S. General 
Services Administration 
(GSA) Office of Information 
Services Management. Under 
terms of the agreement, Nes¬ 
tar Systems’ family of person¬ 
al computer networking sys¬ 
tems and related services are 
approved for purchase by all 
U.S. government agencies. 
Nestar Systems 
2585 East Bayshore 
Palo Alto, CA 94303 
415/493-2223 

CIRCLE 477 ON READER SERVICE CARD 


card only, $900, with two ter¬ 
minal boxes, $1,298. 
Strawberry’ Tree Computers 
949 Cascade Drive 
Sunnyvale, CA 94087 
408/736-3083 
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Atmlog Connection PC 

Paradise Systems has an¬ 
nounced its Modular 

Graphics Card for the IBM 

PC and PC/XT. The Modular 
Graphics Card supports any 
standard, unmodified color/ 
graphics software on a mono¬ 
chrome, RGB, or composite 
monitor. It produces up to 
16 colors on a color monitor 
or translates those colors into 
shades of green, gray, or am¬ 
ber on an IBM or equivalent 
monochrome monitor. The 
card’s functions may be ex¬ 
panded by adding modules 
that provide additional en¬ 
hancements: up to 384KB 
RAM; a clock calendar; a par¬ 
allel, serial, or game port; 
and a floppy-disk controller. 
The modules fit into a single 
PC or PC/XT expansion slot 
without imposing on adjacent 
slots. Prices: Modular Graph¬ 
ics Card, $395; Module A 
(parallel, serial, or game 
port), $125; Module B 
(256KB RAM with clock. 
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Vertex Systems has re¬ 
leased the Apple-Turnover, 

a board for the PC that allows 
direct transfer of files be¬ 
tween Apple disks and IBM 
disks. The APPLEDOS 3-3 or 
APPLE CP/M disk is inserted 
directly into the IBM’s disk 
drive. Individual APPLE or 
IBM disk files or entire disks 
can be copied. In addition, 
blank disks can be initialized 
(formatted) within the IBM 
for the APPLE; serial-file 
transfers and modems are 
eliminated. The Apple-Turn¬ 
over software is fully menu- 
driven. The package contains 
a half-size, printed-circuit 
board, disk-drive attachment 
cable, file-transfer software, 
and an Apple test disk. The 
Apple-Turnover board is in¬ 
stalled in any expansion slot, 
between the regular disk 
controller card and the nor¬ 
mal IBM disk drives. It will 
run on the PC, PC/XT, and 
compatibles. $279.50. 

Vertex Systems 
7950 West 4th Street 
Los Angeles, CA 90048 
2131938-0857 
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Ven-Tel, Inc. has an¬ 
nounced that its line of inter¬ 
nal modems for IBM comput¬ 
ers has been successfully 
tested for compatibility with 
the PC/AT. The AT has eight 
internal expansion slots, 
three of which are used in 
the standard configuration. 
Ven-Tel’s Half Card, a 1200/ 
300 baud, auto-dial, auto-an- 
swer modem, runs in any 
slot. The PC Modem 1200, 
the standard-size version of 
the Half Card, is compatible 
with slots one and seven. The 
Ven-Tel modems are pack¬ 
aged with Crosstalk-XVI by 
Microstuf, a communications ^ 
software package that fea¬ 
tures automatic dialing and 
log-on, terminal emulation, 
and automatic data capture. 
Crosstalk-XVI is also fully 
compatible with the PC/AT. 
Prices: PC Modem Half Card, 
$549; PC Modem 1200, $499. 

Ven-Tel, Inc. 

2342 Walsh Avenue 

Santa Clara, CA 95051 

408/727-5721 
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Mountain Computer, Inc. 

has announced two half¬ 
height, internal tape back-up 
models for the PC/AT. The 
AT-FileSafe Tape provides 
the same features, including 
error-correction logic, as 
Mountain’s tape series for the 
PC and PC/XT, and is 100- 
percent compatible with PC- 
DOS 3.0. It is also compatible 
with the leading networks 
that will be supported on the 


AT, including the 3COM 
EtherSeries, Novell, Orchid 
PCnet, and nestar. The menu- 
driven interface provides us¬ 
ers with considerable back¬ 
up flexibility. A complete 
20MB AT fixed disk can be 
backed up in streamer mode 
in less than 10 minutes, yet 
can be restored file-by-file, or 
in groups of files, like a data¬ 
base. Users can create their 
own batch (command) files 
for virtually any combination 
of both back-up and restore 
options. AT-FileSafe software 
allows users to back up from 
one disk and restore to a dif¬ 
ferent disk. Prices: AT-File¬ 
Safe Tape with 27MB, $1,595; 
with 60MB, $1,695. 

Mountain Computer, Inc. 

300 El Pueblo Road 

Scotts Valleys CA 95066 

408/438-6650 
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AT-FileSafe Tape 


Emerald Systems Corpora¬ 
tion has announced the re¬ 
lease of a fixed-disk and 1 ^ 4 - 
inch tape drive internal up¬ 
grade kit for the PC/AT. The 
Back Up & Restore Utility 


(BRU) provides a compre¬ 
hensive solution for the 
transfer of files to a remova¬ 
ble medium. One 60MB tape 
acts as a personal librarian 
for retired files. Users may 
also archive their existing 
floppies to tape, as well as in¬ 
sure against data loss on the 
fixed disk. BRU provides 
both menu- and command- 
driven file management. 
Emerald’s expansion systems 
are available in varying disk 
capacities. The internal up¬ 
grade kit uses IBM’s fixed- 
disk controller, allowing full 
compatibility of AT software, 
and is installed within the 
AT’s casing. A full upgrade kit 
includes fixed disk, 1 ' 4 -inch 
tape drive, all necessary ca¬ 
bles, BRU, menu-driven, 
fixed-disk installation soft¬ 
ware, and user manual. 

Prices: Basic internal PC/AT 
60MB cartridge back-up kit, 
$1,950; Internal Fixed-disk 
Kits—40MB, $4,350; 65MB, 
$5,850; 140MB, $8,850; 

280MB, $15,850. 

Emerald Systems 
Corporation 

4901 Morena Boulevard 

San Diego, CA 92117 
619/270-1994 
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The DialNet 3000 family of 
1200-bps modems for full-du¬ 
plex communications over 
the dial telephone network 
has been introduced by 
MicoM. Capable of support¬ 
ing asynchronous or synchro¬ 
nous devices, the new mo- 
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dems include two dual-speed 
auto-answer units, plus an¬ 
other dual-speed modem 
with directory-driven auto- 
dialer. The four basic mo¬ 
dems are each offered as 
desktop units or card mod¬ 
ules. They can be controlled 
by the computer or terminal 
that they support and each 
has a nonvolatile memory for 
up to 20 telephone numbers. 
Stored numbers may be 
linked and may incorporate 
both pulse and tone dialing 
in the same number se¬ 
quence. All DialNet 3000 
modems can automatically 
answer incoming calls, ad¬ 
justing their speed and trans¬ 
mission mode to match the 
calling modem. Prices: Model 
3012, $495; Model 3012TA, 
$695; Model 3012+ , $595; 
Model 3024, $795. 

MICOM Systems, Inc. 

20151 Nordhoff Street 

Chatsworth, CA 91311 

213/998-8844 
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ColorPAK, an ultrahigh-re- 
solution color graphics board 
for the PC, PC/XT, PC/AT, and 
compatibles, has been intro¬ 
duced by Tseng Laborato¬ 
ries, Inc. With a high-resolu¬ 
tion monitor, ColorPAK pro¬ 
vides up to 640x400 resolu¬ 
tion graphics display (nonin¬ 
terlaced, four-color) and 80x 
50 screen display, thus ad¬ 
dressing the requirement of 


end users who need clear 
text processing with their 
color graphics. ColorPAK can 
be configured to support 
both the standard IBM Color 
Monitor or high-resolution 
color monitor. Grafix Part¬ 
ner, a software package from 
Brightbill-Roberts that en¬ 
hances the graphics gener¬ 
ated by the user’s own soft¬ 
ware, is included in the 
ColorPAK package. In addi¬ 
tion, a SoftPAK option card, 
which provides for virtually 
100-percent IBM software 
compatibility when using a 
high-resolution monitor, is 
available. Prices: ColorPAK, 
$580; SoftPAK, $99. 

Tseng Laboratories, Inc. 
205 Pheasant Run 
Newtoivn Commons 
Newtoum, PA 18940 
215/968-0502 
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Cytrol, Inc. has introduced 
CyLock PC Access and 
Data Protection, the first 
product in the CyLock PC Se¬ 
curity System family. CyLock, 
a data security system for the 
PC and PC/XT, prevents unau¬ 


thorized access to protected 
PCs, allows authorized users 
to encrypt and control data 
files for private or shared 
use, lets program owners 
protect software from unau¬ 
thorized use and copying, 
and produces a security audit 
trail. The system consists of 
the CyLock PC expansion 
board, an external key recep¬ 
tacle, a Datakey memory de¬ 
vice, CyLock software, and 
user documentation. After 
gaining authorized access to 
a protected PC with the use 
of a Data Key and corre¬ 
sponding password, individu¬ 
als can use CyLock to safe¬ 
guard their data and pro¬ 
grams in a number of ways. 
Access authorization for each 
PC protected by CyLock is 
controlled by one PC Man¬ 
ager. CyLock allows eight us¬ 
ers or groups of users to ac¬ 
cess a protected PC. $449. 

Cytrol, Inc. 

4620 West 77tb Street 

Edina, MN 55435 

612/835-4884 
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SOFTWARE 


Unicom Systems Com¬ 
pany has announced a 
menu-driven development 
tool that supports IBM’s Cus¬ 
tomer Information Control 
System (CICS) applications 
development on the PC/XT 


370. MicroCICS allows pro¬ 
grammers to enter, compile, 
test, and debug CICS pro¬ 
grams without having to ac¬ 
cess the mainframe until 
their completed code is 
ready to upload. MicroCICS 
also can be used for support 
of training activities and pro¬ 
totyping new applications to 
users. Initial license fee: 
$4,495, including user manu¬ 
al and 90-day warranty. Dis¬ 
counts available. 

Unicom Systems Company 
3807 Wilshire Blvd. 

Los Angeles, CA 90010 
213/380-6974 
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In conjunction with the intro¬ 
duction of The Connector, 
Unisource Software Cor¬ 
poration has announced a 
new version of VENIX/86, 
called VENDC/Encore. The 
new product’s expanded fea¬ 
tures include the capability to 
write C programs larger than 
64KB, the ability to write de¬ 
vice drivers and integrate 
them into the system’s ker- 
nal, the ability to run fortran 
77, and record-locking. VE¬ 
NIX/86 and VENEX/Encore 
were developed by Ventur- 
Com, Inc. of Cambridge, MA, 
and are distributed by Uni¬ 
source. VENDC/Encore is de¬ 
livered with a UNIX System V 
license. $800. 

Unisource Software Corp. 

71 Bent Street 

Cambridge, MA 02141 

617/491-1264 
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The Connector, a new soft¬ 
ware product developed by 
Uniform Software Systems 
Inc., enables both PC-DOS 
and UNIX applications pro¬ 
grams to run on the same 
machine at the same time. 
With a single command. The 
Connector runs PC-DOS and 
its applications as UNIX tasks 
under PC/IX or VENIX. The 
Connector, which is con¬ 
tained on a single diskette, is 
being marketed by Uni¬ 
source Software Corpora¬ 
tion. $ 295 . 

Uniform Software Systems 
1110 Eugenia Place 
Carpinteria, CA 93013 
8051684-5434 
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Unisource Software Corp. 
71 Bent Street 
Cambridge, MA 02141 
617/491-1264 
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After conducting a series of 
tests using ProKey 3.0 on 
the PC/AT, RoseSoft Inc. has 
announced that ProKey is 
compatible with IBM’s new 
computer. According to com¬ 
pany officials, the product of¬ 
ten is considered a bench¬ 
mark for testing claims of 
compatibility. ProKey is used 
to create “shortcuts” when 
using other software by en¬ 
abling the user to press cus¬ 
tomized ftinction keys to re¬ 
play an entire sequence of 
keystrokes. More than 300 
function keys can be created. 


each of which can save more 
than 10,000 characters and 
commands. ProKey also lets 
the user control the speed of 
execution of a definition, so 
that the PC could be left run¬ 
ning to perform a task after 
the user leaves. $129.95. 
RoseSoft Inc. 

4710 University Way NE 
Suite 601 
Seattle, WA 98105 
206/524-2350 
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A mouse-based color graph¬ 
ics package for the PC, XT, 
AT, PCjr, and compatibles has 
been introduced by Mouse 
Systems. Called PC Paint, 
the program features a color 
bar, line-width box, patterns, 
shapes, and drawing tools 
such as Pencil, Paintbrush, 
Spraycan, and Text. Com¬ 
mands include Magnify, 

Show Screen, Change Colors, 
Undo, Cut and Paste, and In¬ 
vert Colors. Type font and 
size can be set and pictures 
can be printed on either a 
dot matrix or inkjet printer. 
PC Paint is supported by PC 
Mouse or any Microsoft-com¬ 
patible mouse. $ 99 . 

Mouse Systems 
2336H Walsh Avenue 
Santa Clara, CA 95051 
408/988-0211 
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Control Data Corporation 

has developed a new applied 
mathematics program, called 
POLYMATH, that allows PC us¬ 
ers to solve complex mathe¬ 
matical and algebraic equa¬ 
tions on their computers. 
POLYMATH consists of four 
mathematical packages: poly¬ 
nomial curve fits, linear/non¬ 
linear equation solver, ordi¬ 
nary differential equation 
simulator, and general multi¬ 
ple regression, polymath re¬ 
quires no computer pro¬ 
gramming experience. Users 
enter equations and values 
and the program chooses the 
solution method. All mes¬ 
sages are given in English 
and math symbols. $150. 
Control Data Corp. 

8100 34th Avenue South 
Box 0 

Minneapolis, MN 55440 
612/853-4636 
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Optisolve, a second genera¬ 
tion microcomputer equa¬ 
tion-solving program, has 
been released by Optisoft. It 
is intended for use by scien¬ 


tists, engineers, students, fi¬ 
nancial planners, or anyone 
who deals with mathematical 
formulas and equations. 
Mathematical problems are 
entered as they would appear 
in a textbook; no program¬ 
ming knowledge is neces¬ 
sary. When a system of equa¬ 
tions has more than one so¬ 
lution, Optisolve gives all of 
them. When there are an infi¬ 
nite number of solutions, it 
gives the optimal one with 
respect to user-defined crite¬ 
ria. Optisolve can be linked 
with C programs using Lattice 
C or Microsoft C and soon 
will be capable of linking to 
FORTRAN programs. $195. 

Optisoft 

1445 Crone Avenue 

Anaheim, CA 92802 
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Three new C language librar¬ 
ies have recently come on 
the market from Greenleaf 
Software, Software Hori¬ 
zons, and Vance Info Sys¬ 
tems. Greenleaf has released 
a major update to its Green¬ 
leaf Functions, which pro¬ 
vides more than 200 rou¬ 
tines, including nearly all 
DOS and BIOS capabilities, 
string handling, and color 
text. The library supports 
Computer Innovations’ C86 
version 2.0, Lattice C, Micro¬ 
soft C, and the DeSmet C- 
Ware compiler. 

Software Horizons has 
introduced c-power packs, a 
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complete line of six libraries 
featuring preprogrammed 
functions and subassemblies. 
The libraries contain more 
than 600 functions and can 
be mixed and matched. They 
interface with DOS 2.0 and 
earlier DOS versions and 
support Lattice C and Micro¬ 
soft C. Prices start at $99 and 
vary on number and types of 
functions. 

From Vance Info Systems 
comes C lib, a C function li¬ 
brary containing more than 
200 routines. It is available 
now under the DeSmet C- 
Ware compiler and soon will 
be available in Microsoft C, 
Lattice C, and other C com¬ 
pilers. Among its features are 
a windowing library trans¬ 
portable with XENIX function 
calls, compatible UNIX func¬ 
tions, and capability to con¬ 
vert floating-point numbers 
from Microsoft to 8087 NDP 
format. $145. 

Greenleaf Software 
2101 Hickory Drive 
Carrollton, TX 75006 
2141446-8641 

CIRCLE 467 ON READER SERVICE CARD 

Software Horizons 
165 Bedford Street 
Burlington, MA 01803 
617/273-4711 

CIRCLE 466 ON READER SERVICE CARD 

Vance Info Systems 
2818 Clay Street 
San Francisco, CA 94115 
415/922-6539 

CIRCLE 465 ON READER SERVICE CARD 


A new software product that 
controls the transfer of infor¬ 
mation among different types 
of computer systems has 
been introduced by Link- 
ware Corporation. Called 
Linkware; Information 
Server (L:IS), the product 
provides a network applica¬ 
tion called a virtual server, 
which resides on host com¬ 
puters and acts as a staging 
area for information. It lets 
users access and transfer in¬ 
formation and provides con¬ 
trol by matching files to user 
IDs for proper security clear¬ 
ance. Available with L:IS is a 
PC Connection that allows 
upload and download of text 
and data files between the PC 
and L:IS. PC Connection op¬ 
erates on IBM PCs and com¬ 
patibles. Prices: $200 to $350 
per copy depending on 
quantity ordered; PC Connec¬ 
tion option, $15,000. 

Linkware 

77 Rumford Avenue 

Waltham, MA 02154 

617/894-9330 

CIRCLE 470 ON READER SERVICE CARD 


Signal Technology Inc. 

(STI) has announced that a 
compatible subset of its In¬ 
teractive Laboratory System 
(ILS) signal processing soft¬ 
ware has been ported to the 
IBM PC and PC/XT. Called 
ILS-PC 1, the new software 
offers the first PC version of 
the ILS package, which in¬ 


cludes more than 30 inte¬ 
grated programs providing 
data acquisition support, wav¬ 
eform display and editing, 
digital filtering, and spectral 
analysis. Applications include 
speech analysis, seismology, 
acoustics, sonar, and radar. 
ILS-PC 1 requires 256KB of 
memory and a graphics 
board running DOS 2.1 An 
8087 is recommended. The 
license fee is $1,495. 

Signal Technology Inc. 
5951 Encina Road 
Goleta, CA93117 
800/235-5787 
805-683-3771 (in Cali¬ 
fornia) 

CIRCLE 463 ON READER SERVICE CARD 



ILS-PC 1 


Smith & Smith Associates 

has released a C language 
cross-reference called Cross- 
RefC. The product creates a 
listing file from source code 
with page and line numbers 
and an appendix of all user- 
defined mnemonics, their 
data type, the line numbers 
on which they are refer¬ 
enced, and the type of refer¬ 
ence. CrossRefC also creates 
a symbol table file that lists 
in alphabetical order by mne¬ 
monic the mnemonics’ data 
type, where they are defined. 


and the modules that refer¬ 
ence them. Pitch, paper 
width, and other default print 
attributes may be redefined 
via command line arguments. 
Standard C I/O file redirec¬ 
tion is supported. $39.95. 
Smith & Smith Associates 
P.O. Box 160 
Hunt Valley, MD 21030 
301/357-4387 

CIRCLE 461 ON READER SERVICE CARD 


A new release of c executive, 
a real-time monitor that now 
supports the full 1MB of 
physical address space of the 
8086/88/186, has been an¬ 
nounced by JMI Software 
Consultants. Release 1.5 is 
packaged in both binary and 
source form. It allows multi¬ 
ple C and/or Pascal tasks to 
run concurrently with inter¬ 
task communication, re¬ 
source coordination, and for¬ 
matted I/O. Multiple-user ter¬ 
minals can be supported with 
UNIX-like characteristics. The 
package comes with the Por¬ 
table C Library, containing 
more than 100 routines. $500 
(plus $75 for documentation 
and media). 

JMI Software Consultants 
904 Sheble Lane 
P.O. Box 481 
Spring House, PA 19477 
215 / 628-0846 
CIRCLE 460 ON READER SERVICE CARD 
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TECH BOOK 


A Special Section for Product and Service Listings 


Accessories/Supplies 


IBM STYLE BINDERS, SLIPS 

Complete program packaging line. D-ring cloth 
binders, slip cases, floppy pages, game portfo¬ 
lios. Continuous paper with three large holes, 20 
lb. to go in binders. Blank disk envelopes. Func¬ 
tion key cards tell user your F1-F10 meanings. 
Call, write for prices. Catalog. Fast service, low 
prices 

ANTHROPOMORPHIC SYSTEMS LIMITED 
376 E. St. Charles Road 
Lomobard,IL 60148 
(312)629-5160 


Computer/Insurance 


INSURE YOUR COMPUTER 

Our small computer policy covers your hard¬ 
ware, software & supplies against almost any 
physical loss or damage. Limited personal lia¬ 
bility too. Business use is permitted. Available in 
most areas. Competitive rates. For more infor¬ 
mation & application contact. 



CaMPUSURANCE..^.c 

COMPUSURANCE, INC. 

PO Box 561952, DeptPCT 
Miami, FL 33256-1952 
(305)665-6617 


Hardware/Add-on 

Boards 


FIXED DISK BIOS/BOOT 

fiXT boots from DATAMAC, DAVONG, XEBEC, 
PERCOM, GREAT LAKES, ZOBEX, others. Adds 
XT-like BIOS interface for your disk to IBM PC or 
COMPAQ. Plug-in installation. DOS 2.0/3.2/reqd. 
Specify controller model with order $70 + $3 
shpg. + tax. MC/VISA (optional volume support 
at additional cost.) 

GOLDEN BOW SYSTEMS 
P.O.Box 3039 
San Diego, CA 92103 
(619)298-9349 


DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains, 2 analog outputs, 16 lines of digital I/O, 
DMA, on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro, MA 01752 
(617)481-3700 

TOTAL PC&XT INPUT/OUTPUT 

ESE introduces two extremely powerful com¬ 
munications adapters for the PC&XT & com¬ 
patibles. One is a unique multi-interrupt RS-232 
serial add-on for one OR MORE users; $139.50, 
and the second is a programmable 24 line par¬ 
allel interface: $119.45. Both have ESE’sfull 64K 
selectable I/O address decoders. 

ELECTRONIC SYSTEMS ENGINEERING 
477 Congress Street, Suite 911 
Portland, Maine 04104 
MC/VISA (207) 773-7778 


Hardware 

Communications 


“VOICE I/O FOR THE IBM PC” Talk back 
to your PC! Add voice I/O to your application with 
a DIALOG sound digitizer board. Features in¬ 
clude phone interface, tone decoding, modem. 
High fidelity, low data rate. We provide device 
drivers, demos, code examples, HLL link (‘C”, 
Pascal, and BASIC), manual, OEM support. Call 
for more details. 



DIALOGIC CORPORATION 
164 McKinley Avenue 
East Hanover, NJ 07936 
(201)386-0202 


Hardware/Disk 

Drives 


1.2MB PC-AT DISK DRIVES 

Replace your PC disk controller and full-height 
disk drive with our JDISKETTE controller plus our 
1.2MB and 360k half-height drives for $499. Only 
$375 without 360K drive, $549 with two 1.2 MB 
drives. Put 800K on ordinary diskettes. 1.2MB 
diskettes are $59 per box (10). Mounting brack¬ 
ets, and JFORMAT included. Jdiskette also plugs 
into our JRAM-2 multifunction board. 



1032 Elwell Court, Suite 124 
Palo Alto, CA 94303 
(415)964-1980 


Hardware/Monitors 


PC DISPLAY TESTER 

The pocket sized Montest-PC provides on-site 
testing of mono-chrome and color PC monitors. 
It permits individual testing of all three colors and 
video intensification. Attached to the display by 
a 9-pin D. The presence of a vertical bar, with an 
intensifiable right half, indicates a working mon¬ 
itor. $129.95. 

NETWORK TECHNOLOGIES INCORPORATED 
Box 203 

Chagrin Falls, Ohio 44022 
(216)543-1646 


Mailing Lists 


IBM MAILING LISTS 

Over 100,000 names of IBM personal computer 
owners (counts increase daily) available for rental 
on labels or magnetic tape. Total 600,000 in¬ 
cluding other brands. Plus IBM + compatible 
retail store + 50 other lists. Call or write for free 
catalog. 

IRVBRECHNER 
TARGETED MARKETING, INC. 

Box 5125 

Ridgewood, NJ 07451 
(201)445-7196 


Security 


DATA PADLOCK 

DATA PADLOCK is a software implementation of 
the National Bureau of Standard Data Encryp¬ 
tion Standard. Written in Assembler. DATA PAD¬ 
LOCK offers max speed with no increase in file 
size. An 8 character password provides the key 
for encryption. Protect sensitive data, text or 
program files from unauthorized access. Works 
with all DOS versions $150. VISA/MC. 

GLENCO ENGINEERING 
3920 Ridge Ave. 

Arlington Hts., IL 60004 
(312)392-2492 


RATES AND INFORMATION 

Listings are grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of company 
name, address and telephone number. 

Listings are available only on a 3 issue basis at $90. per issue ($270. total). Copy 
will have a set format and remain the same for all 3 months. Enhance the ap¬ 
pearance of your ad by including your Logo and an additional cost of $25. per 
issue ($75. minimum extra charge). Pre-payment is required by check, money 
order, or American Express, Diners Club, MasterCard, Visa credit cards. 
Closing Date: 1 st of 2nd month preceding cover date. 

Send copy and remittance to PC TECH JOURNAL, TECH BOOK, 12th 
FLOOR, 1 PARK AVENUE, NEW YORK, NY 10016. Call (212) 503-4506 for 
additional information or assistance. 


Software/Business 


dINVOiCER + PLUS 

MENU-DRIVEN BILLING & ACCOUNTS RE¬ 
CEIVABLE MANAGEMENT SYSTEM. Produces 
Invoices, Aged Statements, Invoice Journals, 
Receipts Journals, Aged Customer Account 
Status, Past Due Notices, etc. Available with 
modifiable source code for dBASE II users $129 
or as a stand-alone Run-time package $199. 
DATAMAR SYSTEMS 
819 Gage Dr. 

San Diego, CA 92106 
(619)223-6444 

PC ACCOUNTING SYSTEM 

Professional Accounting for small business or 
home use. No codes to forget; all lookups are al¬ 
phabetic. Shows effect of each entry on the 
screen in English. Supports 20 business units, 
1000 account codes, and 10,000 customers or 
vendors. Reports by business or consolidated in 
detail/summarized on screen/printer. Color/ 
mono dual/floppy/hard disk. $69.95 (VISA/MC/ 
CHECK/COD/MO). NYS add 7% tax. 

PEGASUS SYSTEMS, INC. Dept.T 
30 Harbour Pointe 
Buffalo, NY 14202 
(716)852-2969 

IBM PC DATA ENTRY SYSTEM 

The Mark I system allows fast and accurate data 
entry within a Job/Batch environment. The sys¬ 
tem includes: Entry, Verify, Search, Field totals, 
Password Security, Field Edits, Custom screen/ 
form design. Comprehensive help facility, 
MenuDriven and much more. Files can be ex¬ 
ported to PC DOS format for additional process¬ 
ing by the PC or for file transfer to other mini or 
mainframe computers. Runs on; PC, XT & AT. 
$295. 

SUNOS SYSTEMS INC. 

4244 Ridge Lea Road, Suite 25 
Amherst, NY 14226 
(716)834-2820 


TIME TRACK 

Is a time recording and billing system that con¬ 
verts time spent by people within an organiza¬ 
tion into invoiced amounts. The system is menu 
driven for ease of operation. Online help screens 
supplement an extensive user guide. The li¬ 
cense price of TIME TRACK is $495.00. 
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DOMUS Software Limited 
251 Cooper Street 
Ottawa, Canada K2P 0G2 
1 (613)230-6285 
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Software/Business 

Opportunities 


SOFTWARE AUTHORS 

WE WILL CONNECT YOU TO MAJOR SOFT¬ 
WARE PUBLISHERS FREE. We are in contact with 
many publishers looking for marketable soft¬ 
ware. If you have a quality software package or 
program and wish to have it published and dis¬ 
tributed. contact; 

SOFTSEARCH.lnc. 

RO. Box 281 
BuddLake, NJ 07828 
(201)627-1790 


Software/Compiler 


DESMETC-$109 

Full K&R C compiler, assembler, linker, librarian, 
full-screen editor and example software. Both 
8087 and floating point libraries. OUTSTAND¬ 
ING PRICE/PERFORMANCE. Rated 1 st or 2nd in 
August '83 BYTE benchmarks. No royalties on 
generated code. C Ware newsletter. Unlimited 
updates at $20 each. PC-DOS (Ver 1.1 & 2.0), 
generic MS-DOS and CP/M-86 support. $109 
for complete package, shipping included. Now 
available with source level debugger. Price $159. 



WARE 

CORPORATION 


C WARE CORPORATION-MAIL ORDER DEPT. 

P.O. Box 710097 

San Jose, CA 95171-0097 

WIZARD C COMPILER 

The power of C with the thorough diagnostics of 
PASCAL. Full LINT diagnostic integrated with 
compiler. Full UNIX SYSTEM 3 compatibility. 
Floating point library: fast compact code; 1 reg¬ 
ister variable. In-line assembly code. UNIX em¬ 
ulation library. Uses MICRO-SOFT linker. PC/MS 
DOS 2.0 only. $450.00. 

WIZARD SYSTEMS SOFTWARE 
11 Willow Court 
Arlington, MA 02174 
(617)641-2379 

C SOFTWARE DEVELOPMENT 
•Full C Compiler per K&R 
Inline 8087 or Assembler Floating Point 
Full 1 Mb Addressing for Code or Data 
•MS DOS 1.1 /2.0 Library Support 
Program Chaining Using Exec 
Environment Available to Main 
•c-window’“ C Source Code Debugger 
COMBINED PACKAGE $199 
c-systems 
P.O. Box 3253 
Fullerton, CA 92634 
(714)637-5362 


SPARRY BASIC—B COMPILER 

Powerful basic compiler that means business. 

* Instructions support internal ISAM files. 

* Four virtual screens, recall time <1 second. 

* Use of all memory for basic programs. 

* 13 significant digit integer math package. 

* Demos with tutorial and reference manual. Price 
$159. Quantity discounts VISA/MC/CHECK. 
Mass. res. + 5% tax req. PC DOS with 128K. 
SPARRY SOFTWARE LABS 

PO Box 632 #A 
Milford, MA 01757 
(617)473-5435 

150 C FUNCTIONS $49.95 

Functions, macros, assembly functions. Screen, 
cursor, keyboard, string, timing, BIOS and DOS, 
system status/control, utilities, random num. 
Many more you don’t have but need! Just one 
may save five times cost of package! Get it in 
addition to/instead of any other library. 2 disks, 
all source code only $49.95. More to come: win¬ 
dows, screen mgr, graphics, execute. 

Cntelekon 

SOFTWARE SYSTEMS 

Entelekon 
12118 Kimberly 
Houston, TX 77024 
(713)468-4412 


Software 

Development Tools. 


THE FORMS DESIGNER"- 

Attention IBM Pascal, FORTRAN users! Save time 
in designing formatted screen I/O. Interactive 
Forms Editor allows you to draw lines and boxes, 
define fields, and edit text. Access forms or read 
keyboard entry by writing only one line of code. 
Provides sequential data retrieval and storage. 
Requires 128K RAM. Only $275 complete. Demo 
and manual $35. Call or write: 

BIT SOFTWARE 
PO Box 619 
Milipitas, CA 95035 
(408)262-1054 

SOFTWARE PERFORMANCE 
PROFILER 

THE PROFILER'“ will tell you where your pro¬ 
gram is spending it’s time and allows you to do 
performance tuning on your code. Works with any 
language, data printed in histogram form. Easy 
to use and interpret. Complete user manual pro¬ 
vided. Requires DOS 2.0 or better and 64K. 
$175.00 VISA/MC OK. 

DWB ASSOCIATES 
PO BOX 5777 

BEAVERTON, OREGON 97006 
(503)629-9645 

800 ANSWERING SERVICE 

Are you missing out on orders because your 
clients won’t call collect or use their own nickel? 
Our 800 ANSWERING SERVICE will take your 
orders, inquiries and so forth. Economical, effi¬ 
cient. WORLD 800,3435 St. Mary’s Rd., Lafay¬ 
ette. CA 94549. (800) 235-6646 or (800) 235- 
6647 in CA. 


DEBUGGER/SOURCE INCLUDED 

A debugger with FULL SCREEN format and 
SCREEN COEXISTENCE with test program (in¬ 
cluding graphics—even SCROLLS THROUGH 
LISTING FILES without disturbing the test ses¬ 
sion-all with NO COMMANDS and only 10 func¬ 
tion keys! It’s fast (assembler), small (60K), and 
only $75 with manual and includes the source. 
DOS 2.x IBM PC. 

PC-TEST 

for the software developer 
P.O. Box 54068 
San Jose, CA 95154 

TEXT FORMATTER... 

An assembly subroutine that when used in your 
BASIC and other programs formats text auto¬ 
matically on screen. NEVER splits line in middle 
of word! Justifies on screen! Centers. Clear and 
scroll sections. Total screen management. Save 
program development time. Distributed w/source 
code & several other programs. $19.95. 

KARL THOMPSON 
108-28 63rd Ave. 

Forest Hills. NY 11375 
(212)896-4624 

BASIC DEVELOPMENT TOOLS 

Increase your BASIC programming productivity 
with these preprocessors, filters, and utilities. All 
programs run from DOS level. All except NUM¬ 
BER and LABEL work with binary format files! No 
need to save in ASCII. 

* NUMBER programs written with your text ed¬ 
itor using labels. 

* LABEL programs written using line numbers. 
Identify entry points. 

* CROSS REFERENCE variables, line refer¬ 
ences, and Basic reserved words. 

* SMASH programs to smallest space. Re¬ 
moves remarks and extra spaces. 

* COMPARE two Basic programs, documenting 
differences line-by-line. 

* MERGE with delete. Combines two program 
fragments in line number order. 

* LIST up to 20 programs with pa^e headings 
and numbers without operator intervention. 

Send $100 for complete kit, including manual and 
application notes, or write for info. 

Datasmith, Inc. 

Box 8036 

Shawnee Mission, KS 66208 
Phone:(913)381-9118 

CBTREE for C PROGRAMMERS 

Provides enhanced file access function calls di¬ 
rectly into C programs. Maintains balanced B- 
trees, supports unlimited number of data rec¬ 
ords, keys, data files & key lengths. Dynamic 
memory allocation. Fast, Flexible, efficient. Ob¬ 
ject modules avail, or major C compilers. No 
royalties: Source code separate. $179. 

MICRO COMPUTING SERVICES 
2009 Hileman Road 
Falls Church, VA 22043 
(703)893-0118 

COBOL SUBROUTINES 

Over 20 routines that give IBM & Microsoft Cobol: 
use of all keys, Ctrl, Alt, Home, End, Ins Del, PgUp, 
Pgdn cursor, 40 function keys, etc. Rename/de¬ 
lete files. Get/change default drive, video mode, 
file mode. Get disk free space and volume id. 
Make/change/remove directories, much more. 
Only $75. ChkorM.O. 

SUN*SOFT 

P.O. Box 4277 

Ft. Lauderdale, FL 33338 

(305)523-0686 


PC PROGRAMMING TOOLS 

Structured BASIC with macros. Unlimited mul¬ 
tiline conditionals. Labeled procedures/subrou¬ 
tines. Conditional macros. Structured language 
eliminates the line #’s. Works with interpreter and 
compiler. Full Professional Programming Envi¬ 
ronment (PPE) package $49.95. Demo $12.50. 
VISA/MASTERCARD. 

BENDORF ASSOCIATES 
6006 S. Main St., P.O. Box 5910 
RosewelLNM 88201 
(505)347-5701 

OPTIMIZE YOUR CODE!! 

The CODE SIFTWR isolates CPU Intensive areas 
of your code. Optimize the bottlenecks and your 
program will execute much faster. Use with any 
EXE created by DOS LINK—any source lan¬ 
guage. EASY to use—for both novices and ex¬ 
perts. 30 day money back guarantee. Call or write 
for details. IBM PC 64K+ DOS 2.+ $180. 

DAVID SMITH SOFTWARE 
Box 25A Road #3 
Oxford, NY 13830 
(607)843-6209 

FREE COBOL SOURCE CODE 

includes: on line 30 screen NOTEBOOK, Menu 
Driven Reviews IBM-PC COBOL. 13 Sections to 
select from. 9 FREE COBOL Demo programs. 
OVER 1,800 lines of Source. Covering; Interpro¬ 
gram Comms, Graphics, Function Key and Spe¬ 
cial Register usage. ERASE Diskette files thru 
COBOL. Much More. ALL on Diskette. $14.95. 
Sunus Systems, Inc. 

4244 Ridge Lea Road Suite 25 
Amherst, NY 14226 
(716)834-2820 

PROGRAM DEVELOPMENT 
ENVIRONMENT FOR BASIC 

A full screen editor designed for the BASIC lan¬ 
guage. Automatic update of line numbers for all 
edit functions. Group move, copy, delete. Global 
search, replace. Programmable keyboard, ma¬ 
cros, undefined line number check’ much more. 
SINGLE KEY SWITCH BETWEEN THE EDITOR 
AND BASIC INTERPRETER. Program is directly 
transferred from the editor to BASIC’s wprk- 
space and back. Single key invocation of IBM 
BASIC compiler. Requires IBM-PC or XT, DOS 1.1 
thru 2.1,192k. $39.95 Money back guarantee. 
JACKSON SOFTWARE 
1729 Mayflower Drive 
Carrollton, TX 75007 

TOOLS FOR TURBO PASCAL 
40-1- DEVELOPMENT SUBROUTINES 

Including Debugging and Tuning Aids 
SNAP HEX DUMP SORT 
SETFKEYCMNDS DATE/TIME/DOW 
ELAPSED TIMER SECTOR 1/D 
PC DOS 2.0 TURBO PASCAL 2.0 Source incl. 
Send $29.95 check/MC/VISA (TX pay $31.78) 
ALLEN, EMERSON & FRANKLIN 
PO BOX 928 
Katy,TX 77449 
(713)391-8570 
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MATIS, The Screen Manager 

70 Assembler subroutines used as BASIC com¬ 
mands, PROCEDURES in PASCAL, and CALLS 
in C and Assembler. Features: window manage¬ 
ment, easy screen design, control and saving to 
disk, printer utility, demo program. 170-page 
manual included. $150. CA add 6.5%. $2.50 
shipping. No Royalty. 

SOFTWAY 

500 Sutter Street, Suite 222 
San Francisco, CA 94102 
(415)397-4666 

C-INDEX-h 

C-INDEX+ provides complete data manage¬ 
ment for C language applications development. 

• B+Tree ISAM Indexing 

• Variable Length Data Storage 

• Full Data Integrity Protection 

• High Performance and Flexibility 

• Complete Source Code 

• No Application Royalties 

Fully supports Lattice'and C86 compilers in large 
and small models. Available from Trio Systems 
and leading software retailers. One-time Li¬ 
cense Fee: $400. Demonstration: $25. 

TRIO SYSTEMS 
2210WilshireBlvd. Suite 289 
Santa Monica, CA 90403 
(213)394-0796 

FREE FREE FREE 

BASIC AIDS FACT SHEETS and our guide titled 
“MAKE YOUR PC PROFITABLE” are sent free to 
persons who request them. Learn more about 
developing Structured Programs in BASIC. This 
new release of BASIC AIDS is the most powerful 
program DEVELOPMENT and DOCUMENTA¬ 
TION tool available! 

TULSA COMPUTER CONSORTIUM 
P.O. Box 707 
Owasso, OK 74055 
(918)747-0151 

ASSEMBLE 3-6 TIMES FASTER 

FAST ASSEM-86 is much faster and easier to 
use than the IBM Assembler. Assembles 8K files 
6 times faster. Editor, assembler and source al¬ 
ways in RAM so you can go instantly from edit¬ 
ing to assembling. No need to LINK since 
produces .COM (as well as .OBJ) files directly. 
Source compatible with IBM's important fea¬ 
tures. Supports 186, 286, 8087, 287 directly. 
X-ref. utility built in. Only $199. 

SPEEDWARE 

Box T1,2931 Northrop Avenue 
Sacramento, CA 95825 
(916)966-6247 

RAPID COMPILER DESIGN 

An LR(1) parser generator complete with sam¬ 
ple compilers. QPARSER creates a parser, a lex- 
! ical analyzer and skeleton semantics with 
! universal error recovery & interactive debug- 
j ging. Adaptable to other languages. Runs on IBM 
PC. Textbook available in 1985. Educational/ 

! quantity discounts. FREE BROCHURE. 

$1995. from QCAD SYSTEMS, INC. 

P.O. Box 700129,1164 Hyde Ave. 

San Jose, CA 95129 

' TOLL FREE (800) 538-9787; (408) 255-5574 in 


Software/ 

Engineering 


PC ENHANCEMENT HANDBOOK 

THE IBM PC ENHANCEMENT HANDBOOK for 
SCIENTISTS & ENGINEERS. A How-To-Hand- 
book with answers to all of your questions on PC 
enhancement. What can be done? How to do it? 
and How much will it cost? Includes Toll Free 
Hotline for application assistance & convenient 
one stop shopping. SPECIAL INTRODUCTORY 
OFFER $18.95. 

CyberResearch, Inc. 

P.O. Box 9565 

New Haven, CT 06536 

(800) 341 -2525; (203) 436-2600 (CT) 


Software General 


RENT PUBLIC DOMAIN SOFT/W 

Rent our PC Disk Libraries for 7 days and copy 
them yourself. Hundreds of useful business, 
games and utilities FREE FOR THE TAKING! 
IBM-PCSIG-135 Disks $135.00 

IBM-PC “Blue" 53 Disks $50.00 

Rental is for 7 days after receipt, 3 days grace to 
return. Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1533Avohill Drive 
Vista, CA 92083 

(619) 941-0925. lnfo-(619) 727-1015. 24 hr. 
orders. 


smARTWORK^“ 

Printed-circuit artwork editor for double-sided 
boards up to 10" by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter, $895. Write or call for a brochure. 



WIKTKK 


WINTEK Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317)742-8428 

STRUCTURAL FABRICATORS 

PC/Cutlist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best mult 
length for mill orders. Demo Disk $25.00. 

THE JOSEPH ALBERT CO. 

P.O. Box 611 

Blue Island, Illinois 60406 
(312)349-9032 


AMWAY DISTRIBUTOR PROGRAM 

REQ: Disc Drive, Color Card, 64K, 80 Column 
mon, basic. Processes orders to Epson, Prowri¬ 
ter & Okidata pntrs plain or SA-1 forms. Easy 
Menu Driven Operation. Tracks PV, BV, Inven¬ 
tory Per Bonus, etc. 400 STK# Info File. Handy 
Year to Date File for Tax Purposes. Lots More!!! 
Saves Time. $69 + tx. Send Chk or MO/WRITE: 
KEYSTROKE SOFTWARE 
4715 Hacienda Avenue 
Campbell, California 95008 
(408)866-1351 

ATTENTION SOFTWARE AUTHORS 

Our established literary agency is seeking to 
represent talented freelance programmers. We 
open doors for our clients at the leading soft¬ 
ware houses and negotiate the best deal possi¬ 
ble. Put our years of experience to work for you. 
For further information on the benefits of repre¬ 
sentation contact: 

THE ROBERT JACOB AGENCY 
1642 Eveningside Drive, Suite 110 
Thousand Oaks, CA 91362 
(805)492-3597 


Software/Graphics 


GEOGRAF"- 


Software/Fble 

Management 


FILE HONEY 

No more memorizing subdirectory names, wait¬ 
ing for “Dir" or “Tree" commands, or fumbling to 
identify files. This directory-scanning aid uses 
windows for rapid access to your subdirectory 
tree; allows scrolling of sorted file directories; and 
much more. For PC/XT with 128K & DOS 2.0. 
Price $42.50—demo $15.00. 

JOE PHILLIPS CO. 

9071 Metcalf, Suite 145-C 
Shawnee Mission, KS 66212 


GEOGRAF’“ helps you prepare high-quality, 
customized graphs for business, engineering and 
science. GEOGRAPH'“ cuts programming time 
by up to 80%. Callable from BASIC, FORTRAN 
or PASCAL. Versions available for most graph¬ 
ics cards and plotters. Fully compatible with 
Colcomp’s FORTRAN standard plotting package. 
GEOCOMP CORPORATION 
342 Sudbury Road 
Concord, MA 01742 
(617)369-8304 

PRESS ’N’PLOT 2.0 

Insert images into your text for correspondence 
that counts. Capture screen images from most 
graphics programs and merge them with text 
from most word processors. Can automatically 
wrap the text around the image. Supports most 
popular color or B-W dot matrix printers. $149. 
AMERICAN PROGRAMMERS GUILD, LTD. 

55 Mill Plain 17-5 
Danbury, CT 06811 

(800) 828-8088; in CT, (203) 794-0396 


GRAPHICS LIBFORTECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
(Western Graphtec) plotter. Requires MS-FORT 
3.20,320K, GMDEV.SYS (5.2). Price: $195. 
ADVANCED SYSTEMS CONSULTANTS 
18653 Ventura Boulevard, Suite 351 
Tarzana, California 91356 
(818)990-4942 

TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
protocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn,GA 30247 
(404)923-4980 

3D STEREO GRAPHICS $98 

Stereoscopic three-dimensional wireframe plots 
of any x, y, z-data. If for COMPUTER AIDED DE¬ 
SIGN or data display, your IBM PC with color 
monitor will plot in true 3D, you see it with red 
and blue glasses. Rotate, zoom in and print it 
with EPSON, IBM, IDS Printer or Tektronix 4695. 
3D GRAPHICS 
12028 Venice Blvd., Suite 4 
Los Angeles, CA 90066 
(213)206-6557 


Software/ 

Languages 


COMPATIBLE LANGUAGES 

C, Pascal and Multi-basic compilers generate 
compatible object code so languages can be 
mixed. C is full K&R, Pascal is full Jensen & Wirth 
+ extensions and Multi-Basic compiles both 
MBASIC and CBASIC. $139 each. Available for 
PCDOS, MSDOS, CPM80; TRSDOS on Models 
I, II, 111, 4,12. Send for free brochures. 

ALCOR SYSTEMS 
13534 Preston Rd., Suite 365 
Dallas, Texas 75240 
(2-14)494-1316 

SN0B0L4-H 

Mainframe SN0B0L4 on your desktop, plus bi¬ 
nary and random-access I/O, SAVE files, & more! 
Unexcelled pattern-matching and string manip¬ 
ulation, integer & real math, link to assembly 
language. Includes ELIZA and over 100 sample 
programs and functions. 128K to 448K, DOS or 
CP/M-86. Only $95 + $3 shipping. 

CATSPAW, INC. 

P.O. Box 1123 
Salida, CO 81201 
(303)539-3884 



























TECHBCXDK 


Software/Operating 
Systems 


Software/Taxes 


MULTIPLE USERS UNDER PC DOS 

MultiLink turns PC-DOS into an efficient multi¬ 
user multi-tasking operating system. Additional 
users are supported by attaching inexpensive 
CRT terminals or modems to serial ports on the 
PC. and can run normal applications designed 
for PC-DOS. Includes host communications 
software for public dial-in. 

THE SOFTWARE LINK INCORPORATED 
6700 23B Roswell Rd. 

Atlanta, GA 30328 
(404)255-1254 


MULTIPLAN TAX TEMPLATES 

Computes the LOWEST POSSIBLE TAX & saves 
time and frustration. 24 forms and schedules-in 
an IRS-acceptable format. Fast, modifiable and 
expandable. Use all year. Annual updates (or 
update yourself). Requires Multiplan. $79+$4.50 
S/H. Multiplan, $159: BOTH $229. We have other 
products. MC/VISA. ORDER NOW! 

VISION INFORMATION PRODUCTS, INC. 

5500 Atherton Street, Suite 306 
Long Beach, CA 90815 
(213)431-5284 


Software/ 

Typesetting 


HIGH-TECH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typefaces in sizes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
guidebook, or call toll free and use your MC, VISA 
or AMEX. 

INTERGRAPHICS INC. 

106A South Columbus Street 
Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area. 


Software/Security 


SECURITY 

THE KEY'“ is a hardware device used to protect 
software from being pirated. No special disk¬ 
ettes needed. End-user is free to make as many 
back-up copies as needed. Protects software 
copied to hard-disk. Standard and High Secu¬ 
rity Versions available. 100qt/$60 ea. 

STAFF Computer Technology Corp. 

10457-J Roselle Street 
San Diego, CA 92121 
(619)453-0303 


Software/Sort 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge program for the 16M- 
PC. Can sort or merge multiple files containing 
fixed or variable length records. Run as a DOS 
command or call as a subroutine, plus many 
other features. Now also sorts dBASE II files! 
Compare before you buy any other. Write or call 
for more info. $99. 

OPT-TECH DATA PROCESSING 
P.O.Box 2167 
Humble. TX 77347 
(713)454-7428 

INTERNAL SORT FOR BASIC 

NSORT—A FAST & easy to use quicksort sub¬ 
routine written in C & assembler, CALLable from 
BASIC. Sorts an unlimited number of records in 
memory on up to 8 keys of mixed type, ascend- 
ing/descending. Like having a SORT built into 
the language. Works w/compatibles. Compiled 
and Interpreted, all DOS versions. $49.95+$2.50 
s&h. MC/VISA/CHECK. PA + 6% tax. 
NATIONAL SOFTWORKS 
65 East Elizabeth Avenue 
Bethlehem, PA 18018 
(215)867-4800 


Software/Terminal 


BLUELYNX 

Replace your dumb terminals with smart PCs and 
XTs. TECHLAND SYSTEMS is the nation’s lead¬ 
ing synchronous communications company with 
over 6,000 BLUELYNX’ installed. The BLUE-LYNX 
hardware/software product emulates the 5251 / 
12 for the S/34. S/36 and S/38. Now bundled 
with Autolynx for unattended operation... only 
$745. BLUELYNX 3276 for the larger 43xx and 
30xx mainframes, both SDLC and BSC ver¬ 
sions, now comes bundled with Data Reader, a 
utility that facilitates the formatting of host files 
into Lotus 1-2-3, dBase, etc.... only $795. Printer 
and up-and-download support available with 
both versions. 


Software/Utiuties 


CONVERTS ANY CPM TO DOS 

CROSSDATA CONVERTS ANY DATA/TEXT FILE 
format from CPMxx to MS/PC-DOS, CPMxx to 
CPMxx & MS/PC-DOS to CPMxx. Cross data 
runs on IBM PC or comparable computer using 
MS/DOS 2.0. Cross data is a self-contained 
program. It comes with over 24 mats and user 
can add own format. To order send $99. check 
or money order to: 



AWARD SOFTWARE, INC. 


ID 

TECHLAND 

SYSTEMS INC. 

TECHLAND SYSTEMS, INC. 

25 Waterside Plaza 
New York. NY 10010 
(212)684-7788 


Software/Terminal 

Emulation 


VT52/VT100/TEKTRONIX 4010 

ZAP emulates the above terminals and includes 
nested environment files, XMODEM & Kermit file 
transfer, auto-redial, key bindings, integrated text 
& graphics, save/restore graphics utility and 
dump mode. XON/XOFF. Create variable-size 
graphics characters. Requires DOS 128K. $65+ 
$5 shipping (PA residents add 6%) 



CHESIRE CAT SOFTWARE 
PO Box S 
Devon, PA 19333 
(215)644-4914 


AWARD SOFTWARE, INC. 

236 North Santa CruzAve. 

Los Gatos, CA 95030 
(408)395-2773 

Hard Disk DIRECT ACCESS^ 

The ULTIMATE utility for any hard disk user. DI¬ 
RECT ACCESS is a powerful hard disk manage¬ 
ment tool. Organizes your software programs into 
a “user defined’’ menu system. Features attrac¬ 
tive screen display, rapid access into an appli¬ 
cation using a single keystroke & easy to learn. 
Also handles batch files & complicated DOS 
commands. Order today. Only $59.95 + $2.50 
shipping & handling. MC/VISA. 



DELTA TECHNOLOGY 

DELTA TECHNOLOGY 
RO. Box 1104 

Eau Claire, Wisconsin 54702 
(715)832-0958 

PADLOCK/PADLOCK II DISKS 

PADLOCK furnishes the user with a method for 
providing protection against unauthorized du¬ 
plication from DOS commands $99. PADLOCK 
II disks come preformatted with finger-print and 
serialization. PADLOCK II disks offer superior 
protection. Ask about our fast data encryption 
product. All work with hard disk, EXE/COM files 
and all DOS versions. MC/VISA. 

GLENCO ENGINEERING 


3920 Ridge Ave. 
Arlington Hts.,IL 60004 
(312)392-2492 


FULL CONTROL FROM BASIC 

Cut development time, add speed & power to 
your programs w/NLIB. A library of assembly 
language subroutines callable from BASIC: ex¬ 
ecute COM & EXE files, save & restore areas of 
the screen, clear & scroll windows, much more! 
Add DOS functions to your menus. Create fast 
help screens. Unlimited uses. All DOS Versions 
$49.95 + $2.50 s&h. MC/VISA/CHECK. PA + 
6% tax. 

NATIONAL SOFTWORKS 
65 East Elizabeth Ave. 

Bethlehem, PA 18018 
(215)867-4800 

BASICWINDDW 

Screen Generator and Processor for BASIC pro¬ 
grammers. This package combines a Screen 
Painter for creating and modifying screens and 
Macro Language and Compiler for quicker cod¬ 
ing and testing. Features COLOR, field vari¬ 
ables, complete input editing, line drawing. For 
BASIC, BASICA, and BASIC Compiler users. In¬ 
cludes manual and reference card. $99.95 VISA/ 
MC accepted. 




G. FREEMAN & COMPANY. INC. 

15Albin Road 
Stamford, CT 06902 
(203)327-9868 

BASIC RAM GRABBER II 

With these 20 FAST subroutines, array sizes are 
limited only by amount of RAM installed on your 
PC. Chained programs can use up to 512KB for 
passing common variables. Software provided 
to reserve up to 512KB for string, integer, single 
and double precision arrays. Many other pow¬ 
erful features included. For both interpreted and 
compiled BASIC programs. $49.95 + $2 ship¬ 
ping. Accept check, MO, VISA/MC. All orders 
shipped within 5 days. Express mail add $10. 
For more information or to place an order, call or 
write NOW. 

P&C Software 
215237th Street 
Los Alamos, NM 87544 
(505)662-7258 

DOS PATH COMMAND FOR DATA 

Now Lotus 1-2-3, dBASE II. WordStar and most 
others can access data files no matter where they 
are located! Works with hard disks and floppies. 
DPATH is a system stay-resident function that 
allows you to organize your disk any way you like. 
Includes a screen-oriented maintenance utility 
& a 60-page manual. DOS 2.0/compat. $25. 
PERSONAL BUSINESS SOLUTIONS INC. 

PO BOX 757 
Frederick, MD 21701 
(301)865-3376 

FILE DIFFERENCE PROGRAM 

Compares two MS-DOS text files on a line by 
line basis. Produces a report of lines and blocks 
changed, inserted, and deleted. Extensive look¬ 
ahead and backtracking for intelligent operation 
on any programming language or text file. An in¬ 
valuable programming tool, only $45. Send ck/ 
mo. 

DCP SOFTWARE 

4125 Blackford Ave., Suite 205 

San Jose, CA 95117 



























TECH BOOK 


EASY WINDOWS WITHC 

Linked to your main C program, CRIOS provides 
easy screen management and yet is friendly to 
your end-user. Driven from a simple screen for¬ 
mat string, it allows 8 windows, input and out¬ 
put variables, cursor positioning, scroll, change 
screen attribute, many other features. For Lat¬ 
tice C compiler and DOS 2.0. $49.95. 

LRM SYSTEMS 
4438 Donna Drive 
Cleveland, Ohio 44143 
(216)383-9831 


CopyWrite 

CopyWrite backs up IBM PC software. We have 
not found anything that we can’t copy. Copy¬ 
Write is revised monthly to keep up with the lat¬ 
est in copy protection, and comes with a trade- 
in offer. It needs an IBM PC, 128K and one disk 
drive, but can use more memory or another drive. 
$50 US. Check/Credit Cards. U.S. Inquiries. 
QUAID SOFTWARE LIMITED 
45 Charles St. East 
6th Fir. 

Toronto, Ontario M5Y1F2 Canada 


COPY II PC 

COPY II PC backs up protected & unprotected 
software, with verification. Available memory is 
full utilized to minimize disk duplication time. Also 
includes a drive speed utility that can pinpoint 
drive problems. For IBM-PC. $39.95 + $3 s/h 
($8 outside North America). Prepayment re¬ 
quired; VISA/MC, check or money order. 
CENTRAL POINT SOFTWARE, INC. 

9700 SW Capitol Hwy.,#100T 
Portland, OR 97219 
(503)244-5782 


PRINT SCREEN 

Prints reverse video, underlining, high and low 
intensities and all 256 characters for IBM PC text 
screens. Graphic screens can be printed in a va¬ 
riety of sizes, vertically or horizontally. A variety 
of printers are supported. The license price for 
PRINT SCREEN is $50.00. 


fff fife. 
Iff 'if4 
fff *fi 
fff ff 
fff Vff 
ff fff^ 


FILEPATH VERSION 2.0 

Unleash the power of DOS 2.0/2.1 subdirecto¬ 
ries. Defines search paths for files like PATH does 
for commands. Wildcards used in path defini¬ 
tions. Eliminates the need for multiple Default, 
Help, Configuration, and Overlay files dBASE II, 
etc. $24.50 + $2.00 Ship/Handling. 

SDA ASSOCIATES 
RO. Box 36152 
San Jose, CA 95158- 
(408)281-7747 

SDA OKIPAQ VERSION 1.0 

Three Okidate 92/93 rinter utilities that allows 
automatic printing of all 255 IBM PC characters 
as well as medium resolution graphics screen 
images. In addition, the printer attributes can be 
easily set with a single command from the ter¬ 
minal. Extends the use of the Okidate 92/93. 
$29.50 + $2.50 Shipping/Handling. 

SDA ASSOCIATES • 

RO. Box 36152 
San Jose, CA 95152 
(408)281-7747 

SDA FILEPAQ VERSION 1.0 

Four DOS 2.n file utilities that can with a single 
command, on one or many directories: locate files 
and their file descriptions: generate sorted file lists 
by name, extension, size, and/or attributes: de¬ 
lete files: remove directories: modify file attri¬ 
butes. Wild cards used in path names. 
$29.50+$2.50S/H 
SDA Associates 
PO Box 36152 
San Jose,CA 95158 
(408)281-7747 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC, DOS 1.1 (128K)/2 
(192K) + 64K if only 1 floppy drive. $73 ppd. USA 
MU MICROSYSTEMS 
PO BOX 825, DepLTB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 


TOOLS FOR PROGRAMMERS 

• FILE TOOL KIT. COMPARE lists file differences, 
COMPRESS shrinks files, ENCRYPT secures 
valuable data, HEXDUMP lists files in hex and 
ASCII. 

• PASCAL TOOLKIT. PXREF prints program 
cross-references: PNEAT prettyprints pro¬ 
grams. PCASE highlightsvariables. Just $29.95 
each, both for $49.95. VISA/MC accepted. 
SEVEN VALLEYS SOFTWARE 

RO. Box 99 

Glen Rock, PA 17327 

(717)235-5470 

COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 


OLIVIE 

BRANCH 

SORTWARE 


OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara, CA 93101 
(805)569-1682 

A FRIEND FOR TURBO PASCAL 

PASCAL’S FRIEND is four include files giving easy 
BIOS/DOS access with examples plus easier use 
of Blaise Tools/MS Pascal code, keyboard, cur¬ 
sor, and screen handling, inverse video, system 
clock, calendar calculations, 1-2-3 like menu 
routines. Source for example program. $39.95 
check, MO, Visa, MC. 

J.S. COMPUTING 
434 N. Lumber St. 

Allentown, PA 18102 
(215)821-9020 


WHERE ARE THEY NOW? 

Have you ever forgotten which directory a file is 
in? The WHERE program searches through all 
directories for the file you ask for, displaying the 
path of each matching file name. WHERE is easy 
to use, accepts ? and *, and is indispensable for 
clean up and reorganization. WHERE requires MS 
or PC DOS 2.00 and above. $20 (includes s&h). 
KING PROGRAMMING PRODUCTS 
RO. Box 432 
Wood Dale, IL 60191 
(312)350-0100 

PC ALARM CLOCK FOR $30 

STOP MISSING IMPORTANT APPOINTMENTS. 
PC ALARM provides an alarm function and time- 
of-day display for the IBM-PC/XT under DOS (1.0 
or later). Initiate ALARM with times & mes¬ 
sages, then forget it as you run other software, 
until ALARM signals your attention with both 
audible and visual displays. Mono or RGB. 

LAF SOFTWARE 
3 Kiowa Lane 
Los Alamos, NM 87544 
(505)672-3359 


SS/MS/IBM FORTRAN USERS 

Utility subroutines that includes DOS/BIOS gates, 
cursor, screen, inkey, free read of text or num¬ 
bers with function key control, output scrolling, 
line and window clear, capset, numlock, music, 
draws rectangles, statistical and financial rou¬ 
tines. $40 IBM 2.0/MS 3.2, $45 SuperSoft 1.0 
or 2.0 (Demo $8 w/freeware financial program). 
Chk./M.O. 

COMPUTER HANDHOLDERS 
RO. Box 59 
Areola, PA 19420 
(215)565-7467 


DOMUS SOFTWARE LIMITED 
251 Cooper Street 
Ottawa, Ontario K2P 0G2 
1-(613) 230-6285 

USE YOUR PRINTER! $39.95 

DIGICON PRINT PACKAGE for IBM/Epson 
printers 

LAYOUT —Print sideways. Section pages for 
brochures, booklets. Select size 
and style of characters (up to 35/ 
inch) 

SETUP —Easy setup of printer features 
such as italics compressed 
emphasized 

EDITCHAR —Create or modify character sets 
interactively (20 + sets included!) 
All with menus of single line input. Complete on¬ 
line help! DOS, 128K. Checker M.O. (PA 6%). 
DIGITAL CONCEPTS 
PO Box 8345, Dept. A 
Pittsburgh, PA 15218 
(412)823-8314 


Software/Word 

Processing 


VOLKSWRITER DELUXE 

Features TextMerge'“ for customized mailing lists: 
multi-lingual, engineering & scientific symbols: 
horizontal scrolling to 250 characters: docu¬ 
ment size 1 megabyte: on-screen page endings, 
underline, boldface, double-strike, strike¬ 
through, multiple fonts & colors—fewest key¬ 
strokes per function. Only $295. 

LIFETREE SOFTWARE INC. 

411 Pacific Street 
Monterey, CA 93940-2790 













TECH MART 


FORTRAN 

or 

PACSPAT 

PROGRAMMER? 

READ 

THIS 

AD 




GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion, auto-labeling, tabular/log/ 
parametric Curves, splines, bars, 
pies, you name it, we have it. 

• 3D Plots incl. 2 hidden line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics, 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

11443 Oeik Leaf Drive 

Silver Spring. MD 20901 

(301) 593-0683 


FREB 

DATABASE 

MANAGEMENT SYSTEM 
PROGRAMMABLE RELATIONAL FULL 
VERSION NOT A DEMO 

• Form Generator • Report Generator • Menu Driven 

> Subrecords • Customizable Screens • Creates Subfiles 

' Numeric Ranges • ASCII Output • Sort on 3 Fields 

• Subtotals • Tax Tables • Recalculate Files 

> 3 Files Open Simultaneously • 14 Ways to Calculate Fields 

> Global Field Changes • Transfer Data between files 

• Key strings to numbers • No royalties on applications 

• Real time transfers between files • Retrieve on conditions for each field 

' Manual is on disk • A "user supported" program 

> Written In Basic for modification • Much More 

• Over 15,000 Lines of Source Code Given 

• Accounting, Payroll, inventory, A/R sample Applications 

»for IBM PC with 128K • PC Jr. with 128K & Cartridge Basic 

• Compatibles with 192K & Microsoft Basic* Mall Today for early delivery 

POTOMAC PACIFIC ENGINEERING INC. 

Box 2027, Gaithersburg. MD 20879 (301) 977-1489 


'• Copy the system from someone 
who already has one OR 

Please send the data base to: 

1 

1 

• Send $10. to cover the cost of 

1 2DSDO disks (or 2 flippy disks) 

1 1st class mall, envelope, copying 
& handling. 

.<;trnnt 

1 

1 

City, State, Zip 

1 

1 




IC: 


„ PROMPT DELIVERY!!! 

S SAME DAY SHIPPING (USUALLY) I 


r- 

DYNAMIC RAM 

-^ 

256K 

256KX1 

150 ns 

$23.47 

64K 

64Kx1 

120 ns 

4.77 

64K 

64Kx1 

150 ns 

4.27 

64K 

64Kx1 

200 ns 

4.07 

16K 

16Kx1 

200 ns 

1.21 


EPROM 


27256 

CO 

C\J 

CO 

300 ns 

$49.97 

27128 

CO 

X 

CO 

300 ns 

17.50 

27C64 

8Kx8 

200 ns 

22.50 

2764 

8Kx8 

250 ns 

6.50 

2732 

4Kx8 

250 ns 

6.37 

2716 

2Kx8 

450 ns 

3.50 


STATIC RAM 


6264LP 8Kx8 

150 ns 

$31.25 

^6116P 

2Kx8 

150 ns 

4.77 

_ d 


Open eVz days: We can ship via Fed-Ex on Sat. 


MaslerCard/VISA or UPS CASH COD 

Factory New, Prime Parts juPoo 
MICROPROCESSORS UNLIMITED 

24.000 South Peoria Ave. /QiOX OC7 dOftl 
BEGGS, OK. 74421 

Prices shown above are for October 15,1984 

I Please call (or current prices & volume discount. Prices suteect to change. Please expect I 
I higher prices on some parts due to world wide shortages. Shipping and insurance extra. I 
I Cash discount prices shown Small orders received by 6 PM CST can usually be delivered to I 

I you by the next momittg, vta Federal Expreaa SUndard Air (p $5.99! 


Create your own 
unique PC interfaces 
in minutes! 



The PD100 allows rapid development of specialized 
PC interfaces. It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to 40 IC sockets). The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D, D/A converters. I/O ports, 
connection of transducers and dozens of useful 
circuits. 

PD100 w/manual - $99 REAL TIME DEVICES 
plus $3.50 P&H 1930 Park Forest Ave. 

Manual only - $20 Postpaid P.O.Box 906 
PA residents add 6% State College. PA 16804 
Check. MasterCard, or VISA (814) 234-8087 


RTL 

Relocatable Threaded Language 

RTL is a threaded language similai 
I to FORTH but is based on a new type 
of threaded code called status 
threaded code. This new type of 
threaded code allows the Inclusion of 
a number of features not normally 
included in threaded languages. Each 
word is independently relocatable. 
RTL allows editing of any high level 
word directly from RAM, eliminating 
I the need for screens. Any word may 
I be redefined retroactively so there is 
I no kernel of unmodifyable words. RTL 
I is now available for the 68000, 6809, 
8086, and Z80. 

I RTL Programming Aids $150 
110844 Deerwood SE 
I Lowell, Ml 49331 Includes all 
ll616)897-567^^^^^sourcecode^ 

^irc^^o^^Sde^ervic^ardI 


BETTER KEYBOARD UTILITY. 

A simply elegant solution—blank “Cheat 
Sheets” give you the keyboard commands 
you need, Instantly, for any program. 

You've got the best personal computer in the world and lots 
of software to run on it. But unless you work with each of 
these programs every 
day, how do you keep 
the commands straight? 

"F5" in one program 
means something 
else to another. Our 
solution? Simple. A 
pack of 12 cards die 
cut to fit your key¬ 
board. Ready for YOU 
TO FILL IN. Simple? Have all of your program commands 
right where you want them.. .on your keyboard. Order a cou¬ 
ple of packs today. 

Cl*7 OC custom AC set of 24 custom 

■ y w die cut sheets ^9 die cut sheets 


BETTER DUST PROTECTION 
FOR PC OR PC JR. 

Choose on attractive static-free cover for yom 
keyboard, monitor or complete PC system. 

Don't confuse these attractive covers with cheap static-filled 
clear plastic covers. These deluxe covers are custom-fitted 
to each element of your PC or PC Jr. and are sewn, not 
glued. The interior of the supple 
leather-like material is lined with a 
special soft fabric liner to prevent 
scratching. Soft camel color fits 
beautifully in any office or home. 

Available: keyboard cover ($9.95), 
monitor cover, ($12.95) system 
unit cover, ($12.95) or 1 piece 
system unit and montor cover 
($18.95) for IBM PC or PC Jr. 

$9.95 .0 $18.95 


BETTER 

KEYBOARD CONTROL. 

Our new plug-ln cord 
gives you 6 feet of free¬ 
dom for better operating 
comfort and mobility. 

STOP PC KEYBOARD CREEP. We re amazed that IBM would 
make a keyboard with a cable so short. We've designed a coiled 
cable that plugs directly between your IBM PC and the 
keyboard cable. Adds 6 extra feet of movement, makes pro¬ 
gramming comfortable. Lends flexibility. 





BETTER MONITOR 
MOVEMENT. 

A 6’ monitor cord gives you 
a choice of placement 



The IBM monitor cord is so short you can't put the monitor 
anywhere but where IBM wants it. Our power cord is long 
enough to let you put the monitor where it works best for you. 


e $12.95 
12 $14.95 


Universal monitor AC adaptor 
works on any monitor 
except IBM. 6' - $14.95 


COMPUTER ROOM 
AIR FILTER. 


Removes dust, pollen, even cigarette smoke. 
Just plug in near your computer, and relax. 
Amazing replaceable filter will help keep 
damaging dust and dirt out of your whole 
system. 2-speed fan. CCO OC 

Controls odors too! 



Your satisfaction is guaranteed. We ll cheerfully refund your 
purchase price on any product you're not happy with. 


Order Today! 
Please send me the following: 
(Please describe fully. Send U.S. funds only) 
Qtj. n«m Price 

_ $ _ 

_ $ _ 

_ $ _ 

_ $ _ 

_ $ _ 


Total for Merchandise $_ 

Shipping and Handling (foreign orders 

add $5.00) $ 2.00 

5% State Tax (Wl Residents only) $_ 

TOTAL ENCLOSED $_ 


Please charge to: □ Master Card □ VISA 

Number_ 

Expires_ 


SHIP TO: 

Name_ 

Address_ 

City_ 

State/Zip_ 

Mall to: Bptes&Piteoes.Inc 

550 North 68th Street 
Wauwatosa. WI 53213 
Phone. (414) 257-1214 
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Would you hire an entire band when 
all you need is one instrument? Of 
course not. 

So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 

The secret? Avocet’s family of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor — without having to 
switch to another development 
ss^stem along the wap! 


Cross-Assemblers to Beat the Band! 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 4 years of actual 
use. Ask NASA, IBM, Xerox or the 
hundreds of other organizations that use 
them. Every time you see a new micro¬ 
processor-based product, there’s a good 
chance it was developed with Avocet 
cross-assemblers. 

Avocet cross-assemblers are easy to use. 
They run on almost any personal com¬ 
puter and process assembly language for 
the most popular microprocessor families. 

Your Computer Can Be A 
Complete Development System 

Avocet has the tools you need to enter 
and assemble your soft-ware and finally 
cast it in EPROM: 

VEDIT Text Editor makes source code 
entry a snap. Full-screen editing plus a 
TECO-like command mode for advanced 
tasks. Easy installation - INSTALL pro¬ 
gram supports over 40 terminals and 
personal computers. Customizable 
keyboard layout. CP/M-80, CP/M-86, 
MSDOS,PCDOS.$150 

EPROM Programmers let you pro¬ 
gram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through your personal 
computer or terminal. No personality 
modules! On-board intelligence provides 
menu-based setup for 34 different 
EPROMS, EEPROMS and MPUs (40-pin 
devices require socket adaptors). Self- 
contained unit with internal power supply, 
RS-232 interface, Textool ZIF socket. 
Driver software (sold separately) gives 
you access to all programmer features 
through your computer, lets you down¬ 
load cross-assembler output files, copy 
EPROM to disk._ 

Model 7228 Advanced Programmer 

—Supports all PROM types listed. Super¬ 
fast “adaptive” programming algorithm 
programs 2764 in 1.1 minutes. 

Model 7128 Standard Programmer — 

Lower-cost version of 7228. Supports all 
PROM types except “A” versions of 2764 
and 27128. Standard programming algo¬ 
rithm programs 2764 in 6.8 minutes. 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

CFyM-86 

IBM PC, MSDOS** 

XASM04 NEW 

6804 

$250.00 

$250.00 

XASM05 

6805 

200.00 

250.00 

XASM09 

6809 

200.00 

250.00 

XASM18 

1802/1805 

200.00 

250.00 

XASM48 

8048/8041 

200.00 

250.00 

XASM51 

8051 

200.00 

250.00 

XASM65 

6502/65C02 

200.00 

250.00 

XASM68 

6800/01,6301 

200.00 

250.00 

XASM75 

NEC 7500 

500.00 

500.00 

XASM85 

8085 

250.00 

250.00 

XASM400 

COP400 

300.00 

300.00 

XASMF8 

F8/3870 

300.00 

300.00 

XASMZ8 

Z8 

200.00 

250.00 

XASMZ80 

Z80 

250.00 

250.00 

XMAC682 NEW 

68200 

595.00 

595.00 

XMAC68K NEW 

68000/68010 

595.00 

595.00 


Model 7956 and 7956-SA Gang Pro¬ 
grammers — Similar features to 7228, 
but program as many as 8 EPROMS at 
once. 7956-SA stand-alone version copies 
from a master EPROM. 7956 lab version 
has all features of stand-alone plus RS- 
232 interface. 

EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A, 
27128,27128A, 27256,2508,2516,2532,2564,68764, 
68766, 5133, 5143. CMOS: 27C16, 27C32, 27C64, 
MC6716. EEPROM: 5213, X2816A, 48016,12816A, 
5213H. MPU (w/adaptor): 8748, 8748H, 8749, 
8749H, 8741, 8742, 8751, 8755. 


AVOCET’S SUPERB 68000 CROSS- 
ASSEMBLER — With exhaustive field 
testing completed, our 68000 assembler 
is available for immediate shipment. 
XMAC68K supports Motorola standard 
assembly language for the 68000 and 
68010. Macros, cross-reference, struc¬ 
tured assembly statements, instruction 
optimization and more. Linker and 
librarian included. Comprehensive, well- 
written manual. XMAC682 for MK68200 
has*similar features. 


7228 Advanced Programmer $ 549 

7128 Standard Programmer 429 

7956 Laboratory Gang Programmer 1099 
7956-SA Stand-Alone Gang Programmer 879 
PDV Driver Software 95 

481 8748 Family Socket Adaptor 98 

511 8751 Socket Adaptor 174 

755 8755 Socket Adaptor 135 

CABLE RS-232 Cable (specify gender) 30 


HEXTRAN Universal HEX File Con¬ 
verter — Convert assembler output to 
other formats for downloading to de¬ 
velopment systems and target boards. 
Also useful for examining object file, 
changing load addresses, extracting parts 
of files. Converts to and from Intel, 
Motorola, MOS, RCA, Fairchild, Tek¬ 
tronix, TI, Binary and HEX/ASCII Dump 
formats. For CP/M, CP/M-86, MSDOS, 
PCDOS.$250 

Ask about UNIX. 


Call us toll-free for some straight talk 
about development systems. 


1 - 800 - 448-8500 

(in the U.S. Except Alaska and Hawaii) 


VISA and Mastercard accepted. All popular disc formats now available 
-please specify. Prices do not include shipping and handling •• call for exact 
quotes. OEM INQUIRIES INVITED. 

‘Trademark of Digital Research “Trademark of Microsoft 



AVOCET yT 
SYSTEMS INC. 

DEPT. 1284 PCT 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151 TELEX 467210 


CIRCLE NO. 110 ON READER SERVICE CARD 












































PC TECH JOURNAL PRODUCT INDEX 


RS# 

PRODUCT 

ADVERTISER PAGE # 

RS# 


IBM COMPUTERS AND COMPATIBLE UNITS 



277 

Expansion Chassis 

I-Bus-Systems . 

.25 

166 


PC Jr. 

IBM . 

, 17-20 

206 

178 

Personal-Mini 

Tele video Systems, Inc. 

.195 

107 

212 

ITT-Xtra 

ITT Information Systems . 

.207 

114 


ACCESSORY CARDS/MULTIFUNCTION BOARDS 

115 

113 

130 

SoliDISK 

Fastore . 

....190 

207 

133 

Graphics Card 

Hercules Computer Technology 

.9 

173 

168 

Mr Chips 

Orange Micro . 

... C-2 

121 

227 

PC Turbo 

Orchid Technology . 

.22 

136 

190 

Quatech 

Quatech . 

....110 

131 

191 

JRAM 

Tall Tree Systems . 

....169 

215 


NETWORKING PRODUCTS 


137 

167 

Multilink Advanced 

Software Link . 

....177 

216 

225 

Labpak 

Tecmar Inc . 

....203 

109 

218 

Network Station 

Watsoft Products Inc . 

....132 

119 

211 

QuadNet 

Quadram Corp . 

.37 

105 

140 


OTHER ACCESSORY CARDS 


128 

103 

Advantage! 

AST Research . 

....170 

142 

120 

8087 Paks 

Hauppauge Computer Works .. 

....189 

149 

180 

80286 Board 

Wavemate . 

....172 

170 





232 


COMMUNICATION 


154 

150 

Crosstalk 

Microstuf, Inc. 

... C-4 

159 

155 

Adapt SNA 

Network Software Associates .... 

....128 

161 

197 

Turn-on 

Sky land Systems . 

....132 

268 

171 

Softerm PC 

Softronics . 

....129 

226 


MASS STORAGE HARDWARE 


195 

229 

106 

Hard Disk Drive 

Apparat, Inc . 

66-67 

201 

112 

Disk Subsystems 

CIA .146-147 

132 

231 

Teammate 

Data Technology Corp. 

.63 

208 

118 

Hard Disk Sub Sys. 

Desert Technologies . 

,...215 

221 

145 

40-280 MB & Back-up 

Emerald Systems . 

...137 

228 

124 

9-Track Mag 

IBEX Computer Corp . 

,...174 


158 

SCSI Interface 

Innovative Data Technology . 

.71 


102 

Bernoulli Box 

Iomega . 

...105 


237 

Mega Flight 100 

Kamerman Labs . 

.24 

300 

144 

Hard Disk 

Maynard Electronics . 

.95 

198 

134 

Data Series 

Micro Design . 

...103 

199 

233 

PC-8000 Series 

National Memory Systems, Corp. 

194 

202 

278 

Data System 

Davong . 

.. C-3 

146 

214 

IBM PC AT Backup 

Mountain . 

...159 

217 

185 

9 Track Tape Backup 

Overland Data, Inc . 

...178 

219 

169 

The Vision Series 

Pacific Datanet, Ltd. 

...175 


156 

Hidey 

Personal Micro Computers . 

...125 

192 

224 

Hard Disk 

Qubie Distributing . 

.34 

148 


The Image 

Sysgen, Inc. 

...152 

117 

234 

Tallgrass Harddisk 

Tall Grass Technologies . 

64-65 

230 

210 

Network Storage Sys. 

U.S. Design Corp. 

.93 

220 





193 


COMMUNICATIONS HARDWARE 



278 

Multilink 

Davong Systems . 

..C-3 


213 

File Connection 

Flagstaff Engineering . 

...152 

126 


GRAPHICS SOFTWARE 


202 

184 

PC Plot 

Microplot . 

...176 

138 

203 

Z-Soft 

Z-Soft . 

.35 



SOFTWARE FOR PROFESSIONALS 



110 

Cross Assembler 

Avocet Systems Inc. 

...232 

101 


Sidekick 

Borland International . 

.97 

153 

235 

Printer Basher 

Connecticut Software . 

.69 

108 

162 

Statistical & Report 

S.P.S.S. 

...186 

223 





122 


WORD PROCESSING SOFTWARE 


147 

152 

Display Write 

IBM . 

12-13 

151 

163 

Leading Edge Word Pr 

Leading Edge . 

.31 

205 

236 

Word Perfect 

Satellite Software Int’l SSL . 

.28 

189 


LANGUAGES 


196 

179 

111 

Mega Basic 

American Planning Corp. 

...176 

141 

104 

Gauss 

Applied Technical System . 

...153 

194 


Turbo Pascal 

Borland International . 

14-15 

164 

116 

Basic C 

C-Source . 

...130 

176 

214 

Desmet 

C-Ware . 

...160 

172 

129 

C-86 Compiler 

Computer Innovations . 

...127 


222 

HS/Forth 

Harvard Softworks . 

.62 


243 

Lisp 

Integral Quality . 

...101 


186 

Coherent 

Mark Williams Co., The . 

.23 

125 

165 

MBP Cobol 

MBP Software & Sys. Tech., Inc. 

.145 

139 

143 

Professional Pascal 

Micro Tec Research . 

...173 

174 


Fortran 

Microsoft Inc . 

.77 

182 


C Language 

Microsoft Inc . 

.79 

183 

188 

Modula 2 

Modula Corporation . 

...166 

160 

177 

Better Basic 

Summit Software .111-113 

239 

181 

TBasic 

Transera Corp. 

...234 

175 


PRODUCT ADVERTISER PAGE # 

PROGRAMMER'S TOOLS 

Amerisoft Edit Tool Amerisoft .161 

PDT-PC Answer Software .102 

PC Probe Atron .7 

ESP Bellesoft, Inc.33 

Pascal and C Tools Blaise Computing .84 

C Systems C C-Systems .68 

SPF/PC/The Add Coupl Command Technology Corp.136 

Explain Document. Communication Sciences, Inc.214 

Windows for C Creative Solutions .197 

SIM-8049 Cybernetic Micro Systems .144 

Debugger D & V Systems Inc.214 

Periscope Data Base Decisions .121 

Peeks ’n Pokes Data Base Decisions .106 

The Profiler DWB Associates .162 

Microstat Ecosoft Inc.215 

C-Tree Faircom .168 

The Greenleaf Funct. Greenleaf Software .32 

Kontron PC Interface Kontron .8 

C-Compilers Lattice, Inc.123 

Help/Control Management Data Services, Inc.30 

Micro Ed/Script Micro Type .182 

Lattice Window PC Brand (PC Annex) .184-185 

Phact-DBRM Phact Associates .194 

Plink 86 Phoenix Software Associates .29 

PMate Phoenix Software Associates .25 

PFIX 86 Phoenix Software Associates .27 

Polymake Polytron .145 

Prog. Connection Programmers Connections, Inc. ...179 

DB Vista Raima Corp.122 

Debugger 87 Rollinsoft .178 

B-Trieve Softcraft .2 

Firstime Spruce Technology .100 

APL/PlusPC STSC .171 

Codesmith-86 Visual Age .36 

Fullscreen Editor Watsoft Products Inc .174 

DATA BASE MANAGEMENT SOFTWARE 

DBase 111 AshtonTate .10-11 

Golden Gate Cullinet Software .81 

Golden Gate Cullinet Software .83 

Golden Gate Cullinet Software .85 

Dataflex Data Access Corp .131 

Dayflo Dayflo Software .218-219 

MDBS 111 Micro Data Base Systems Inc. 

212-213 

Q Pro 4 Quic-N-Easy Software .86-87 

ZIM Zanthe .1 

Various Supplies Bytes & Pieces .231 

PC Reset PC Innovations, Inc.194 

Readiscope Readiware .96 

The Controller Relax Technology .4 

LITERATURE 

HW/SW Information Data Decisions .204 

HW/SW Directory Data Sources .133 

Books John Wiley and Sons .206 

SOFTWARE UTILITIES 

PC Firing Line ABComputing . 170 

Multijob B & L Computer Consultants .164 

Visual Shell Bourbaki, Inc.107 

California 10 Pak California Software Products .21 

Power Computing! .124 

Library Utility Essential Software, Inc .182 

Fixt Golden Bow .104 

Memory Minder J & M Systems, Ltd.149 

Hardrunner Nostra Dama .167 

Opt-Tech Schroll Opt Tech Data Processing .135 

Opt Tech Sort Opt Tech Data Processing .153 

Text Engineer Pelada Informatica .99 

Copy write Quaid Software .123 

File Master Schuller & Associates .144 

Matis Soft way .162 

Screen Sculpter The Software Bottling Co. of NY 164 

MAIL ORDER 

Creative Microsales .126 

Lifeboat Assoc.208-209 

Microway .201 

PC Connection .116-117 

PC Link .211 

Programmer’s Shop .163 

Programmer’s Shop .161 


Software Horizons (Novum Org) ...98 












































































































































What do IBM, HP, Tektronix, 
and DEC have in common? 


TBASIC! 


Terrific TBASiC 

A new, portable, incrementally compiled 
language with integral GPIB and Graphic 
statements compatible with Tektronix 
4050A BASIC. 


Graphics Galore 

TBASIC gives you over 60 high level 
graphic commands for a variety of graphic 
computers and terminals. From IBM PC to 
high resolution Tektronix terminals, 
TBASIC lets you access their intelligent 
features consistently and with a minimum 
of effort. 


GPIB Genius 

Instrument control and operation of shared 
peripherals does not need to be awkward. 
TBASIC provides syntax for both simple 
access of GPIB devices through normal I/O 
commands that understand GPIB, and 
special purpose functions for sophisticated 
instrument control. 


For Professionals 
and Part-timers 

TBASIC is an excellent development 
language for general purpose or technical 
programs. It is extremely easy to learn and 
use with features that professional and 
novice programmers alike will find useful 
for applications ranging from business 
to scientific. 


TBASIC Triumphs 

No other high level language gives you 
complete access to and control over all 
elements of your computer system like 
TBASIC does. No other language gives 
you so many advanced and useful features. 


Fantastic Features 

► Graphics: over 60 statements ♦ 

► GPIB access is incorporated into 
standard I/O statements 

► Tektronix 4050A BASIC programs are 
compatible with TBASIC’s superset 

► Multiple statements per line 

► Automatic line numbering 

► Instant syntax checking ’’shows” errors 

► Line editor with 7 function keys 

► 31 character variable names 

► Rename variables in programs 
with special edit command 

► Cross-references lines and variables 

► 20 user definable function keys 

► Line labels for structured programming 

► Subprograms with local variables 

► 8087 math coprocessor supported 

► 15 digit floating point arithmetic 

► Integer data types 

► All math functions operate on arrays 

► Matrix operations also Included 

► Boolean, logical, and binary operators 

► Device independent I/O scheme 

► Random and Sequential file types 

► INPUT statement prompts 

► Debug mode with trace options 

► Single step function key for manual 
program execution 

► Complete error trapping and handling 

► HELP command displays information 



Systems Supported 

Computers: 

IBM PC/XT/AT, HP450, DEC VAX, 
Tektronix 4100 Series, and others* 
Operating Systems: 

MS-DOS, PC^DOS, CPM, 

UNIX, VMS,... 

GPIB Interface Cards: 

National Instruments, Ziatech,... 
Graphic Cards: 

IBM, Hercules, Tecmar... 

Graphic Terminals: 

Tektronix, Seiko,... 

Plotters: 

Cal'Comp, Hewlett-Packard, Houston 
Instruments, Tektronix,... 

These and many other popular computers, 
operating systems, and peripherals are, or 
will be supported by TBASIC. 

*Some of the IBM compatible machines 
on which TBASIC has been tested are: 
AT&T 6300, Compaq, IBS, Leading 
Edge, and Mindset 

IBM PC and other micro versions of 
TBASIC are priced at $795. 

A supermini version of TBASIC is 
available for DEC VAX at $2000. 

Call 1 -801 -224-6550 to order your copy 
of TBASIC now. Further information 
and demonstrations are available upon 
request. 

TransEra Corporation 

3707 North Canyon Road 
Provo, Utah 84604 
801-224-6550 
Telex: 29-6438 

® Iran/Era 
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CALENDAR 


DECEMBER 


December 3-4 

IEEE Workshop on Principles of 
Knowledge-Based Systems 
Denver, CO 

Sponsor: IEEE 

Contact: John Roach, Dept, of Computer 
Science, 562 McByrd Hall, Virginia 
Polytechnic Institute and State Univer¬ 
sity, Blacksburg, VA 24061, 
703/961-5368 

December 4-6 

1984 Real-Time Systems 

Symposium 

Austin, TX 

Sponsor: IEEE 

Contact: Miroslaw Malek, Computer 
Science Dept, University of Texas at 
Austin, Austin, TX 78712, 

512/471-5704 

December 4-8 

International Conference on 
Robotics and Factories of the 
Future 
Charlotte, NC 

Contact: Surendra Divivedi, College of 
Engineering, The University of North 
Carolina at Charlotte, Charlotte, NC 
28223, 704/597-4190 

December 5-7 

Conference on Artificial 
Intelligence Applications 
Denver, CO 

Contact: R. Haralick, Dept of Electrical 
Engineering, Virginia Polytechnic Insti¬ 
tute and State University, Blacksburg, 

VA 24061, 703/961-6819 

December 10-12 

lEEE-CS Computer Networking 

Symposium 

Gaithersburg, MD 

Sponsor: lEEE-CS 

Contact: David C. Hartmann, Mitre 
Corp., 1820 Dolley Madison Blvd., 
McLean, VA 22102, 703/883-6782 

December 10-12 

lEE Conference on Computer- 
Aided Engineering 
Coventry, England 

Contact: Manager, Conference Services, 
lEE, Savoy Place, London WC2R OBL, 

UK, 01-240 1871 

December 12-14 

International Computer 
Symposium (ICS 84) 

Taipei, Taiwan, Republic of China 


Sponsor: IEEE 

Contact: Shi-Kuo Chang, Department of 
Electrical and Computer Engineering, 
Illinois Institute of Technology’, ITT 
Center, Chicago, IL 60616 

December 13-16 

Fourth Annual Southeast Computer 
Show & Software Exposition 
Atlanta, GA 

Sponsor: CompuShows 

Contact: CompuShows, P.O. Box 3315, 

Annapolis, MD 21403, 800/368-2066 

December 17-19 

IEEE First International Conference 
on Office Automation 
New Orleans, LA 

Sponsor: IEEE 

Contact: Robert W. Taylor, Program 
Chairman, IEEE ICOA 84, IBM San Jose 
Research Lab, K52-282, 5600 Cottle 
Road, San Jose, CA 95193, 
408/256-7268 

December 19-21 

10th Anniversary Symposium— 
PERFORMANCE ’84 
Paris, France 

Sponsor: INRIA, CNET, ISEM—UNIV. 
PARIS-SUD 

ContactMarie-Therese Bouvier, ISEM 
Bat. 508, Universite de Paris-Sud, 

91405 ORSAY France, 

(33) (6) 941.66.21 


JANUARY 

January’ 13-16 

12th Annual ACM SIGACT-SIGPLAN 
Symposium on Principles of 
Programming Languages 
New Orleans, LA 

Sponsor: ACM 

Contact: Brian K. Reid, Compute)" Sys- 
tefns Laboratory, ERL 444, Department 
of Electrical Engineeri)'ig, Stanford Uni¬ 
versity, Stanford, CA 94305 

Ja)iuary 22-25 
UniForum 
Dallas, TX 

Sponsor: /usr/group 

Contact: Richard Lewis, 800/323-5155 

January’ 28-30 

Office Automation Conference 
Tucson, AR 

Sponsor: IEEE 

Contact: API PS, 1899 Preston White 
Dnve, Reston, VA 22091, 703/620-8900 
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January 28-30 

ACM SIGOPS Workshop on 
Operating Systems in Computer 
Networks 

Ruschlikon, Switzerland 

Sponsor: ACM SIGOPS and IBM Zurich 
Research Laboratory 
Contact: Liba Svobodova, IBM Zurich 
Research Laboratory’, CH-8803, Rusch¬ 
likon, Switzerland 

January’ 28-31 

Communications Networks 
Conference & Exposition 
Washington, D.C. 

Contact: Bill Leitch or Nancy Hedges, 
CW/Conference Management Group, 
800/225-4698 or 617/879-0700 


FEBRUARY 


February 4-6 

1985 Office Automation Conference 
Atlanta, GA 

Sponsor: AFIPS 

Contact: Tnidi Riley’, 703/620-8952 
February’ 19-21 

Computer Graphics Exhibition and 
Conference (WCGA) 

London, England 

ContacLWorld Computer Graphics Asso¬ 
ciation, Inc., 2033 M Street, N.W., Suite 
399, Washington, DC 20036, 
202/775-9556 

February 25-28 

Compcon Spring ’85, Technological 
Leverage: A Competitive Necessity 
San Francisco, CA 

Sponsor: lEEE-CS 

Contact: Glen G. Langdon, Jr., IBM 
Dept. K54/282, 5600 Cottle Road, San 
Jose, CA 95193, 408/256-6454 


MARCH 


March 4-7 

Interface (telecommunications) 
Atlanta, GA 

Contact: Amy Marks, The Intejface 
Group, 617/449-6600 

March 22-24 

3rd Annual Maryland Computer 
Show & Software Exposition 
Baltimore, MD 

Sponsor: CompuShows 
Contact: ComptAShows, Inc., P.O. Box 
3315, Annapolis, MD 21403, 
800 / 368-2066 


PC TECH JOURNAL 
















The Perfect Match 



Davonghasa 
beautiful way to solve 
__ both your hand 

^ Davorig‘”2^3SS 

combines good 
looks with hard 

disk and tape, we offer a 

• full range of 

disk sizes, all includ¬ 
ing a hard disk drive plus 
tape backup unit. And the 
capability of using the tape as 
a start/stop systems device. 

In fact, this Davong 
DataSystem has a lot of other 
beautiful benefits, too. Like com¬ 
pressed or full-volume backup 
with file-by-file or full-volume 
restore. And automatic flaw 
mapping to ensure complete 
media interchangeability. 

®Multi-OS Is a registered trademark of Davong Systems, Inc. ®IBM is a registered trademark of IBM Corp. 


See us at Comdex 
Las Vegas, 
November 14-18 
Booth H8606 



DAVONG 


Our full XT compatibility 
actually offers performance 
a cut above other XTs. And 
if you want even higher 
performance and password 
protertion,you can use our 
Multi-OS® software. 

To top it off, there's the 
sleek, contemporary styling 
of our DataSystem. And a 
low price that's equally 
attractive. 

Davong 
DataSystem 
for IBM 
PC's. 


Davong Systems, Inc. 
217 Humboldt Court 
Sunnyvale, CA 94089 
(408) 734-4900 Telex: 176386 
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Engineering 

Excellence 


DESIGNED BY 


CROSSTALK IS A TRADEMARK OF 
MICROSTUF. INC.. ATLANTA. GEORGIA 


DATE 


CROSSTALK IS AVAILABLE FOR 
MOST SMALL BUSINESS 
COMPUTERS 
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